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[i8#E2] $SDNA*tk hjfafS7;^5>gacO* 
BindlU 

I PdH PotI Sill SphI Ibal Sail 

u : I I J I L_ 



A. 



K P nI Xb*l 
_J L_ 



I 

1.8 kb 



[B#^4] £«DNA*«E*J*©EattMI 1 

n$E^i£#T£fcoTft£fs*E i e*o««dn 

A. 

CIS*® 5 ] <&fSD N A#E*a©E#MMI 2 
A. 

im*m 6 ] i u 5 e«©-&*d n a 

txtzWL*kto. 

imxms) «i*3a«x->xU5/7 • 3U (e. co 

1 i) , rt?)V7s - U-^^X (B. subtilis) 
*&tt/WVX -^fc!7 (B.brevis) Tft* 

M*9l 9 ] H*^ 7 *1t\t 8 ER0)ft£tt««tt4> 

[&fflcoi«fflfc&iK] 
CO 00 1] 

imm±<omm&m *58w»ithjfiifli7;^5> (h 

SA) £:3~Kt-*a£^£^tr&f*DNA, 
[0 0 0 2] 

[ft*<Z>S»S] mftADNAS^xi^KcfcoT, *Bi 

©afirftt. mRNA£gB»LT, iME^WRfci-DT 
f^iSbfcc DNA^e»^D-n>^-r^>^<h(lcfcoT^ 

6*itv^. fchifaf87JU:/s>l;:ob>T*>, «Att« 

MPS 5 8 - 5 6 6 8 4 *fc c DN AOHJHS6**IB»atl 

[0003] aajtfta-H-rsae^tt-toHeB© 

75 /BE70& 1 75 /K£a£DNA(D3&8a>£fc 
SSePff^ (3F» C±oT3-HLWW, ft* 
75 /KlCttJfcf *BfiBff#tt&rLfc 1 OTttfcK 



10 



20 



30 



40 



[0 0 0 4] ftt>T> WE©*ttTBB«nfccDNA 

# e a: *ae?»K extt±4ii k*v»t*jh a n*ae 
[0005] *&, ae7«xaa««ict£isa:Ka 

r*«IIHB*«tt*3&«a«IfcE«SnT^SCt*«t»ft 

Lft*«S, c.DNAfcte^Tl4ae?*fc»ftT**!llH 
S*«M4±<?>*Afc*oT*<, Sft±fiPffifcE 
©££oTV>&«£teffifcT:»Tft*. 
[0 0 0 6] 

fc»CJ;oTX*MlC*«lcfeK-r«&»fcl4, BBBfi 
i0a*±<«aT«DNAE5flft»t>fc'b©TftS^ 

t#s*h*. «ko»aa*a*ic*«'r*fcft 

tlTVi5^t3^a*tlS. #5S93©§«14* cDNAS 

§ d £ left -So 
[0 0 0 7] 

*«Tft* t hffi^osaa-cft s t huht^s > 

ft*HM*©JH*ft*T?ft-&a*«fc*^*T,fc 

fchiLiS7JV:/S>075yRE?8 
H-T5DNAEJBS, 
075 yKEMSSMbS-Sfc^. 



50 «IIBl»Rtttte8tt*. 
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3 

lC^T%«Lft#£IS:frU fc*ftJSl/-ftDNAO* 

y 3-?-&t>%mz t hm87ji^ 

A £lMS"rS 2!©'&d6DNA€r.'&«rrs^7 

[0 0 0 8] ST> cDNAMUt*M (E. co 
1 i) • tt£® (B. s u b t I 1 i s) 
thih}»7Ay5>et«T**fttt, 4$BBP85 8-5 

6 6 84, ftfflHSB 8-150517, #81113 6 1 -2 

7 5 2 2 9. $118936 2-2 1 5 3 9 3fc£fcB*S*l 

6 2-2 9 9 8 5lCteft£<D7Sy&E^SS«£ft 

■EW»H»BBBB6 2-2 9 9 8 5 fcB«3*ra>*75 
/BEW£tt*<©*aj(W«*:&. 
[0 0 0 9] *Bm&ttBtft£4felcaLfc3 F>fcft 
SUT, thlb»7JV^>*a-H-r*DNA«:5r1f 

[0 0 10] fcfc, *U^*V*5 l HO'&J*fcH:hU 
I^fM (Nu c. Acid. Res.. _1_0_ ( 6 5 5 
3 (1 9 8 2) ) ^ *X*73- ^-f hte (Tetra 30 
hedron Letter s 2 2, 1 8 5 9 (1 9 8 

i) ) *©#tt*t-rTfcM»snT*o* »?nois& 

[0 0 11] ifi*F. ^jSlCfcHftJ^l/^F* 

[0 0 12] *lC-CD^^DNA^m±(C^IAL, if 

a. «ss«&*fcas5ft:/?x3Ffca*&tf. 

[0 0 13] *SHBfc*ViTffl^6*l«^^5 FIM* 

ffl^n^pSClOl, PBR3 2 2, pUC19, p 
UC18, pHSG2 9 8, pHSG2 9 9, pHSG 
3 9 8, pHSG3 9 9**«^*l«J:^. 
[0 0 14] *fcttSB«B£fc-r*«£i::tt. pub 
110, pC194, pE 1 9 4^£J8^tltf<fcK 

[0015] /^jvx - ^nfxftfiitfstt^ia, 

pHY 5 0 0, pNU200 (Proc. Natl. A 
cad. S c i . USA, 8 6 , 3 5 8 9 (1 9 8 
9) ) «*fflt>nHM:tf>. htZfu* 



113 7 5 

4 

[0 0 16] CCD£5iCbT^fc*&*&;LDNA 

[0017] mtttaatt&aiL **a. aaaa* 

[0 0 18] *dc*0!)*O±H p *tttt, Mttrtic&tM* 

*-«&«lt«»u ttaa&KJ:?Tafi«tta» a 
-t,n**R*a«»fc*oT«*Hu*ff^ ®««fc< 

[0019] bit, *««t*a«ica-3T*#8sifc« 

[0 0 2 0] 

[«nai] 

agyonH- 

«ttTBftfiLT»6n*DNAaBa*7 OffiSSS 
t hMS7;iO^ >»4 5 8 5 7$ /ST^SO 
Tl 7 5 5*2©»ftWd>fc<tfc(MTftD, 

2*«tUT^^5H»ca*atoi»H3»«»S<OT, 

fca^^KBATaaEwoaBawaftw-caafc 

*»E*W«BT**ftafc»t*T:/5X3 FfcB*& 
[0 0 2 1] fiUOtBfcfcfrfc'bfcfc. 

ot F]MB7;u:/3 ><D75 y BEwacfcsi**^. 

©a^*l*--6WriCffl^S«EB*©Ba»tt**aft:« 

[0 0 2 2] (7£fiA:Bttffifl[«a< . ) 
(3>N3fc*gCD&*^<ig< KBfi?l'rC*--®fHRB*B 
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5 

5 (FEBS LETTERS 5 8 , 1 3 4, (1 9 
75), Nucleic Acids Researc 
h 9., 6103, (1981), Proc. Nat 
I.Acad. Scl. US A, 7_9_, 7 1, (19 8 
2), J. Biol. Chem. 2 6 1 , 6 7 4 7, 
(1 9 8 6)). 

[0 0 2 3] #5891^£fct, — mZDN Aomm&xtb 

\*fc<s mRNActO^SLfecDNA<D«SE?iJ€:ft 
£T £ 51 1 (Ccfc o T7 S / KE79«iB« ^*Jt&« 
fiP^, Nuc 1 e i c Acids Re 
search 9 » 6 1 0 3 (.1 9 8 1) Rtf P r o 
c.Natl. ' Ac ad. S c i. USA, 7 9 , 7 



4) 4SBW4-2 1 1 3 7 5 

6 

1, (1 9 8 2) Lfc. 
[0 0 2 4] Lrt>U ±J£0)2O<0S:SR^$nfccD 

e>StflLfct>C0 (Nuc 1 e i c Acids Res 
earch JK 6 1 0 3 ( 1 9 8 1 ) ) , t>5 1 Ote 
jSAOfffK^e»^fcrnRNA^eS}Sb/c ! b^ (P r 
oc. Natl. Acad. Scl. US A, 7 9 , 
7 1, (1 9 82)) Tfc*. 
10 [0 0 2 5] *mim%\tmm&*m&Tf&\<OtiM* 
SffiUfco 3>tfa-^$ffi^T7^yKE^e»lt0 

M?£frK DNAE^|(DSlOCD««$:^Lfe. 
[0 0 2 6] ^C0«ffiE^*3>hTi-^<Dili*«ii«i 

R^fc. g»ttlcft£Lfc»£^<&£gE3aj£0 1 \zm 

[0027] comru&aeTTNiw vxo&mmG 

[0 0 2 8] 
[£1] 
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TTT-Ph« 1C0.I7X) 
TAT-Tyr 0(0.00)6) 
TTOft,c30(5.[3X) 

m-u* qco.ook) 

0(0.0090 
TTCL.a 0(0. 0O«) 

m'-.. v o(o..oo*s) 

CTT-Ui 3(0.5190 
CIT-Qlt 0(0.009() 
CTC-Un 1(0.1790 

cta-i« 3(0. six) 

CH-CU 1<0.17X> 
C76-U«5<(9.*39Q 
CftC-Clnt9(3.259Q 
ATT-IU 0(0. COM) 
lAT-iu 0(0. OOK) 
HTC-lM tm.37H> . 

w-hh7»,„mx) 
m-ni"o(o7ooK) * 

W-M 8(1,113*) 
AIC-Lm 2(0. 3490 

j €»T-**p H0.17JO 

GTC-V.1 1(0.1790 

< fiIA-*MZ3(2.»X) 
j SiC-Ci, 4(0.6890 

[0029] T**Hi/fc«H4» *MT*aic*a 

HJ7h7;r>\ *ft»C3H>3.— fe-vtCfi-^O^JL 
3*. _2 , 1 5 4 1 (1 9 8 3)). ±IM>.fc5fcK^ 



TCT-strisp.sw) 

TCT-Cit 0(0. OOX) 

TCCSt 8(1.379Q 
TCC-Ct«35(S.989Q 

TCA.Sir 1(0.1790 

TCI-*** 0(0.0090 

TCS-S.r 0(0.0090 

TCS-Tfo HO.lfX) 

CCT-Pto 0(0.0090 

CCC-Pro 0(0.0090 
CCC-*nlO(1.7UO ; 
CCI-Pro 1(0.1790 
CM-iri 1(0.1790 
CCC-rro23t3 B »HL 
CCC-lri 0(0.0090 

ACT Str 0(0.0090 
KC-7hr2!(3.a9K) 
KC-S.r 0(0.0090 
ICi-Thr 0(0.0091*) 
ICA-in 0(0.0090 
ICC-T-r 0(0.0090 
KC-An 0(0.0090 
CCT-».a2(3.76»P 

CCC-AI. 0(0. OOX) 
W-6li 3(0, 5fK) 

6CA-G1r 0(0.0090 
CCE-Ma1Bf3 ORV) 
6GG-K1,. 0(0. 009O 

[0 0 3 0] 
[*2] 



-587— 



(6) 



4-211375 



9 

m-Pb.2i<3.58X> 

m-TyrUC.OSX). 
TTCPb«IO<l.nX) 

TTA-Uil0(].7lH) 
TJU-«. 1CD.I7X) 
ITC-L«!2C2.0SX) 
T4C-..» 0(0. 0036) 
CTT-L..il8(3;07H) 
C1MUUU.8850 
CTC-L.i 5(0.3SH) 

cac-ii. Sfo.asm 

CTft-Ui <<0.68») 
CAA-C1 .)0 (l.Tl?i> 
CTCLa,12t!t.05«^ 

C'c-g|«lO<l.7lXl_ 
; »T- H« 3 (0. 51H) 
. AAT.Aa.10U.7tK) 
• ATC-Il* 4(0.S8K) 

ATA-IW K0.17X) 

ftA&*l»19C3.24X> 
CTT-T.imi.SBft? 
«AT-L P 2St4.27*) 
6TC-!a1 7C1.19H) 

CTI-yal 7UJ9W) 

tu*ci B aira.8ii» 

CAC-6!i24<4.lOK) 

[0031] st, Hifc»LfcE*ifc*v>T, mmz 

^AAGCTTOHlndl I I ffi(fi[»Sfi?-«iaiO 

tttW«MlTVi*Fok I £®2<DJ:?\zmXhTV)D 

[0 0 3 2] Fok 1 ttB»BMfc©9JiB/l 3JSS 
<±«R/T«» 3' *Jfc«»r'r*©T. BRfftte 

<k 0 jfc«7J^S >3fieTON*S3£< T«»T«&* 
?IC££ 0 fcSlyCOfcaiCtt, S^-T^c^F o k IB 
«Hft£TB^T*<«JWfe«. 

[0 0 3 3] 9fi7±#tiD«IKK:A^«(HIRS*«H i 
nd I I I, Kpn 1, Sail, Ps t I, Xba 

I. SphI, BamHItLfc. £tt6(3®5?§TOtfJ 
&£i60£03lC^Lfc. 

[0 0 34] DNA^b^a 
ISfrLfcDN A62#l (01) SB4C0J:5l:77^> 



20 



TCT-C»lSf2.5fiVl 
TCCi.r 5(0.85X1 

rcj-a.r s(i.oix) 

TGA — • 0(0. 00K) 
TCC'Sir 2(0.34X1 
TCS^Tro Kfl.n^ 
CCT-Prol0U.713O 

KT-ftri 2CQ.34XL 

CCC-Pr. 6(1.02K> 

CCA-Pro 7(1.19X1 
CGA-Art K0.34X) 

CCe-*n 2(0. 34 K) 

ACT-Ttr 7Q.j9X) 

UT-Str 6(1.0291) 
«CC-Thr TSMW 
AGC-S<f 2(0.34X) 
ACJ-ttrl2(2.Q5X> 
AGJ.Ir|13(2.22X> 
ACG-ttf 2(0. 34X) 
AGCAri 4<0.68X) \ 

ccT-ei r jtt t 34X> 
6CC*AUU(2.39X) 

nz*\r ^o.shh? . 

flCA-H.17(2.90X> 
GGA-GI7 6(1. 02X) 
CCC-AU 2 (0.34 X) 
GCC-Sly K0.17X) 

MciMWU Applied Biosystemstt 

X*7*?<i hft (Tetrahedron Lett 
ers 2_2, 1 8 5 9 ( 1 9 8 1 ) ) \Z & 

[00 3 5] &G=f-<OM& 
<&*£LfcDNA(0 2 6 0nm(Di»#&£81£LTi8fi£ 
40 RfeLlzmz. l[sJOD&f£Tfal 0 0b?3*;V£ffl^ 
ft. 03. 4\ZfikL?tMmBmX&-2<D7ny#\Zt> 

T 4 U if T 3 > UT&^D y £ fcffl^f 
*t&rtf-£±fS3i*\ ^tie»$pUC18'bt<lipUC 

1 9lC^O->fbl,fc<, ^a->fcLfc^Dy^<OD 
NAE»*i?r**'>S (Science, 2 1 4 , 1 

2 0 5 (1 9 8 1)) K<fcoT^fc<fct> 2 Elegit o 

fr»l/igtpUCl 8^iipUCl 9»l/ig^ffl 
50 l>T7^y-: >3>£fr^ ^D^l, 2, 3£7n 
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y#4, st. zrnyze. 7, 8 ts-tn^nattL 

fc^WD-^^pUC 1 8$fcfctpUC 1 9IC^P 

-><bbfc. 8&tc3r50*Htt:/n^fti /igtp 
UCl 9Jfol uB^M^Xy^V-i^3>^m\ ±7 

A&mmLtz 03) o 

[0 0 3 6] 
[JBM2] 

AftfMl/&. fc*5* BB+„ SDttUtfV-Alfr&B 

5 HpHS AKtf^7Xi HpT 1 3 s (Nco) 
(J. B i o c h em. , 1 0 4 , 3 0 (1 9 8 8)) 
6 fcjR-T <fc 5 ^ a HpSDHSA4 

ft«s*Lfc. fcfc, ^7X5 HpT 1 3 s (Nco) 

SttcA J 12447 (FERM P- 1 0 7 5 7) «»6 
HKbfc. 

[0 0 3 7] FpSDHSA4<DBM! # 

©»Btt«T©»0T**. BPS* pHSASFokl 
iBamHiTffliU (*j*fc hiMI 

7*^5 >ae?©*«»ftftoft i.8k b»ffr) ft 

USST^o — pTl 3 s (Nc o) ftC 1 a I LB 
amHITttKU (t rp^Dt^ 

- 7>bvU i/lHteae^ft^trtt 

2. 6kb#rtf-) £§8fi"r*>. £<3p#,h0 5 K^bfc 
^DNAtftT4U^-ifT7^y-v3>LTpS 
DHSA4^iSLfc. 

[0 0 3 8] COJ:5KbT»6n&^^^HpSD 30 
HSA4MU trp^D^ 

t, Me tas(cda»HSA««fKiitufc8dftX 

T t r pA^-^^-M^TV^o 
[0 0 3 9] XI:^0»I^X5HpSDHSA4T 

B10 1««»8GKU ^f?lfc&**HB 101/pS 
DHSA4Wc. »*X=**, 
KHiPO*, NHiCl, MgSO., CaCli, b* 

5>Bift«tr«*TJs«ufc. «bb**4*wtm 40 

[0 0 4 0] 2 OmM Tris-HCl 3 

OmM NaCl 0. 5M EDTA/ty77-l:B 
St, 0. 2 5mg/ml «J V^-*T0t 1 P9Bffi^ 
BtfttttftLfc. HfiftffiSSttft. 2 OmM T 

rls-HCl 30mMNaCl 0. 5M EDT 
AAy77-fcTtt». BtfSttU lOmM EDT 

[0 04 1] 07 (A) liHBlOl, HBlOl/p 50 



S D H S A 4 <D±m&m&RZfm$LW&$: S D S # 'J 7 
0UJU75 F«»*»bfcBT**. 0*01, 2, 
3, MCDK^IiHT<oaDTfe6. 
[0 0 4 2] 1. HB10 1±B*ie 

2. HB10 1/pSDHSA£124i<*ie 

3. HB10 1/pSDHSAE12j»i» 

HB 1 0 l/pSDHSA4 \Z\&* fiiOH 

b i o i fcttasnfri^awwre 7 K©;t> K«tB« 

[0 0 4 3] 0 7 (A) &BBOttft»4Kltt 

1/3 0) , gtHSA$i^T^x^^>^n^7 1 -r>^ 
ftfrfc5£07 (B) <D£oW^?->\ZUr>, 

[0 0 4 4] Bttft6MttBy7^>TPl*&U 5> 
mWh-MlDlt (final 0. 1 M) 1 

0 0T3 2#«ML i£ffiHPLCTl6ia^«Sb 
fc. cnft7S/B5^*X>tf--fc;Mj\ N**g#i5 
©TS/BBJBftB^fctJi** B8©«fc, PS^fc 

1 673yB»S©£T*«-»bfc. fc*3. RB4>, O 
b s e r v e d tt*Bir«»*tl&EMft* Predi 
c t e dtt*£bfcEWft*ft**i*"r. 

[0 0 4 5] «±G>J:i*&, *BBK*V>TN*«Bfc 
Me ta*©trttbfc»-CbhJil«l7;l/^5>ftBtt« 

[0 0 4 6] M^HB 101/PSDHSA4 

(AJ 1 24 9 8)H XfRfi«RfK±«XBH9EBrK: 
SKS:HTl>* (FERM P- 1 1 2 0 8) o 
[0 0 4 7] Bttft6M^7=$?>TpJ}8flS«, lMi* 

ft^K h-jufti/i osinAri o o«C2#Tii 

lC<k*b hjft^Jl^S 1 5-20mg/ 

L/O. DT&ofc. ftBH»S6 1 -2 7 5 2 2 9 iCte, 
:tti«fc****SS£ticS5-l Omg/L/O. Dtf 

fift2fe«±±iHi^'boTS^o 

[0 0 4 8] 
[%KB3] 

*5b«#sh:, *rtt*B©^*^-tbT*fflana 

PUB110 (J. Bacteriol. 1 34 , 3 1 
8 (1 9 7 8)) t*M(0^j'-pBR3 2 7 (G 
ene 9_ f 287 (198 0)) tftEc oR I S8fi 
TaiSU *BBitt»©H3rc«BpItt«t->^hA 
^^-pBU4 3 7 UiSUfc. PBU4 3 7 1 
tt, *B«T?tt7>K5/U>Wfc ttMTtt*J-V-f 
i">IBtt£K^-f* (09) • 
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. [0 0 4 9] tt?S0a-7i7- tfiae^amy E<0 <D$ifrt* ZfvT.^ HpASEC I £No t I. Sma 

a-7$y-V<D%mt / Amz&mum*\*, m ITffl«LTlSfc7. 5kb<DIRH-££T4U#---fc:£ 

0. 4 kbvmmzft&LX&Q* ^a®j3-l ac t m^X&GZikft. Z<D±o\zlsX&t>ftft7yX* F 

ama s e £te£®T£fc-r£:/5X ^ HpTUB2 5 tffc: hMSTJlCS >»i&^X^ F p AMY 3 3 HS 



*0»»Bfctt«D«*nS5/y^;^^F©««rji5l 3) ) ft±3fi©:/7X5 K p AMY 3 3 HS A4T7D 
(Ala33) f*aE07S/KBWfttfDNAEWft* J0 h75X HSsKiDJMHEftU ^Rfc»#lA510 

3/^;^^H«»jftOtt*fc*irr*&»fc:tt, ® [0 0 5 7] CfiE>*5lCUn»fc»R«ft»l A5 1 0 



■t©BISr«»rjiSltN*«*T*'3tetf5 < t5a75yU U 4 3 7 1 <h(DPS#£ MJ 7h>. »#X*X, NaC 

EM*3-HTS^*DNATaiS-r*t±^. «|»ja K ^1f^>^#tJ^iaT3 7 < C-Cfi»««L,fco 1 

ttSS©75yKEW^6#il6naDNAEyySfetlC 4, 16, 1 8BBT»«IW>^'J>yi/, «t± 

pJffi^Mia»iRatt^««bfci:C5, Ha pi I SPtt 1 m 1 To 1 BRtf5a^-f D>^>^9>fcX* 

£>E&, A 1 a 3 0 £3- FTSEWSG C T*>&G C >;h UTK t HiMl7;k!/5 >tttt«HHT F y M A 
ClCgft-r^^iilCctoTPt-CONo t I«tt*«AT # ^OyH >>f&ftte?1ttC*>. 01 5 

££££^Jofco fc, t b]fcm7)V7$>&%M\Zft&±f&LX^fZZ.t 

[0 0 5 1] -tCT* 01 l©«fc5ft£j*DNA£Ap jWIBSnfc. ft** ^04»tC*5^TS tandard 

plied B'losyst em s ttS©DNA^j5£« s te* SI GMAOE sbent ialglobl in 

fcffl^TfeBU *CH1 2©«fc3teLTi&ffl#l&'** free HUMAN A 1 b urn i n £ffiV>fc. B 

^-PASECI^ISLL pASECUt ZLtl$: r O t hflDffcBfctt, *»ftX#y hb£. 

No t I tSma IT3JWU ttS© B «»fi?-© 3 ' 2, 4, 5 OftglCte 1 A 5 1 0/p AMY 3 3 H S A 

5|5MS^»ftUTN*«W5SOSiaft«lHB*ET«W 4 3. 6 <D&W\Z\t 1 A 5 1 0 /p BU 4 3 7 1 $ 

LT**. W#ft5' *»&*No t I cohesiv -ttt-WlXtfy h Lfc. 

eT3* *SB*««IHB»ElC'&5J:5ft'&J«DNATra [0 0 5 8] JMMESUfcl A5 1 0/p AMY 3 3 HS 
i^T-5Ci:(CcJ;oT, amyECD'>?tM^HM 50 A4 (A J 1 2 4 9 3) £ 1 A 5 1 0/p BU 4 3 7 1 

jftttt*©BW«at*B[«ai8Lfc«e? ft»»r-& (a j i 2 4 9 2) «, x&aw&a^xsswssmi;: 

EfctfT^SiSKftoW*. «K3nTV>*. -*©SK#W* 1A5 10/PAM 

[0 0 5 2] HSA^7X$ F<P«% Y33HSA4tfFERMP-1 1 20 7t, 1A51 

S-fHl 3lC«-T<k'5ft2*fl!>'&rtDNA*fP«Lfc, 0/pBU4 3 7 1#FERM P-11206T& 

!lfi!)2'30^rtDNAt«lt«lT«WSLfc^dEth *. 

Hlfll7^S>aC?t*tr^X5 FpHSA (03 [0 0 5 9] 

uc3 3HSA&a*Lfc (hi 3) . t^fiEfc h wtiy n?? $ >&&¥*Mm 

[0 0 5 3] C<0^SFpUC3 3HSA©i»O fflfe^<P&fr 

[0 0 5 4] HP'S* pHSAfcFok I tBamH IT frfcfT^fco t hillfB7^S ><07$ /BEMttlMt 

*0*«»*dtM. 8kb»rM-) SnHTft. -2r, "f^Otta*** (FEBS LETTERS 5_8. 

pUC 1 9£B amH ItHindl I I TSJBffLTfc 134, (197 5), Nucleic Acids 

<o instil 3 4M::^L & 2*<0-&jSDNA<h£T Research i, 6 1 0 3, (1 98 1), Pr 

4U#-1£Tai6U BWoy^X^ FpUC33HS oc. Natl. Acad. Sci. USA, 7_9, 7 

A&m&Lrz. 1. (198 2), J. Biol. Che m. 2 6 1 , 

[0 0 5 5] ST^ttr^XS FpUC3 3HSASM 6747, (1 9 8 6) ) . 

MBamH I TffiHLfcafc^ W C^fflSU [0 0 6 0] *SSW*6tt, -{filCDN A0E3I&&A 
TNo t I TfflS-TfcCfcKJ^TS&nfcl. 8kb 50 ttffl7$/Wi<omm&&ib&*Qhm#&tmK£*i 



6 (Biochem. Biophys. Res. Com 
mun. 1 3 4 , 6 2 4, (1 9 8 6) ) X\t, C<^ffi 
«*«0. 4kb Hindi I IfifrtUf 
[0 0 5 0] 01014. a-75*-1f®5MB»;:i&ST 



A4T&* (014) . 

[0 0 5 6] ttCTfc^Sb: Hl«I7^5>0»» 
S»*fc&tf*afcA¥L»*tt:«l 1 A 5 1 Ott 

(J. Bacter iol. 1 6 5 , 9 3 4 (1 9 8 



FpBU4 3 7 lS«-rS*HfESM»l A 5 1 0/pB 
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(9) 



4$§i¥4-2 113 7 5 



15 



16 



X.t>ftZ>Ct. mRNAj&^ffiK^KcfcoTffrfcSftft 

MWfifemiBtt^iSE^tflWU* J. Biol. Che 
m. 2 6 1, 6 74 7, (1 9 8 6) Icf8££nfc73 

[0 0 6 1] n>tfa-*£fflV>T7i= yg?E?W>£I8 
9&ftMHBS^£tt*U *nSfcifcLT*M*J0 

TTT-Pec H 



[0 0 6 2] *<Dfctt&W&Zl>V^-?0&Am7&& 
B^fc. &&W\Z&fcL1tm&?0&m&m*mi 6lc 
[0 0 6 3] C0)®ftLTzmfcT-e<D3\t><D&mm& 
[00 6 4] 




[0 0 6 5] T«Sr«b3t«»l^ *IB«T*afc58K #*fc. 75 / MWdOfefcK: LfcXlROfc hife?S7;U:/* 



Sn^^yXf-l' >coa- FT* ft <##Xtt : 

_2 , 1 5 4 1 (1 9 8 3)). ±m<D&?\Z\Z£/u 
F>*fflV>TfceT*Rtt1-ft2:i#T*3K 



VSr^-F-rftX^V^gS^CODNASB^JlCtP^TI^i; 
£fc«frfc3fcKT0.fc5KfcO* *MK*ltft^5? 

r-n F>©«ffl«H4ttUftfiVic:t«cwwbfc. 

[0 0 6 6] 
[164] 




TCT-Ser 3 

TCA-S«r 5 
TCO-aer 2 
CCT-ProlO 
CCC-Pro 6 
CCA-Pr* 7 
CCO-Pro 1 


,511) 

1.02? 

.34* 
1.711 

i.oh 






Scl-lhrll 


( 1.88X5 



TAT-TjrrlZ 
TAC-Trr Q 



TAi-*** 1 
TMi-«** 0 



Olnjl 



T78« 



ACS-Ihr 2< 
GCC-Alal 



.an) 



at . ... 

U G-61n T 0( 1.5 4* 

Iat-IisH rrtKI' 

m 



2.051 



i-B»r 



AAC-Ase fi 



AA6'lrsl9( 3 
CAT-A4p25( 4.27?) 




T0Ar**» fi j Tool 

TGG-Tro "* 



CGA-Arc Z 
CGQ-Art 2 
AGT-5er 6 
AGC-Ser 2 
A6A-Ar C 13 
AGG-Arc 4 
Q * 




GGG-Gly 



-34« 

1.02* 

.34*! 

2. in 



[0 0 6 7] ST* 01 6£^LfcKEIfc*5^T, g& 
IC*ftAA GCTTOH 1 n d I I I S.ttttfifirT'titfS 
©ffiS:±, ttiDbfc'bcDT**, ^^N^jfi<(ca- 

«tt3»«»nTlr>ftFok I fcH2©J:5fc»AiVr;ffl 

[0 0 6 8] Fok I ttBfttttta9tt£/l 3 «S 
(±fl«/TMH) 3' «*ffl»r-rft©T. &1SSB&£ 
@2©J;^IC75/KE^©5' tcRSLT© 
±0jftlii7;^3>aeTfi!)N*Sa5E<T«Jt9fT«?ftJ: 

KS^J&^T^V^T^ < &®#*ft . 
[0 0 6 91 »fi^i*©««fc»^ftMHB*«H i 
ndlll, Kpnl, Sail, PstI, Xba 50 



I, SphI, BamHItlt. 2in60»*T©«l 

7H^Ufco 
[0 0 7 0] DNAOfc^jg 
iftltLfcDNAffi^J (01 6) &H1 8©.k3fc:7?if 
^ > b \ZftWl Applied Biosys tern 
sttODNA-&rt«*fflV»T#*<3E>75^>FOH« 
£*X*73 ^-f hft (Tetrahedron Le 
tters _2_2» 1 8 5 9 (1 9 8 1) ) >C«kD* 

[0 0 7 1] i6fe^<Pi8g6 
£7fcLfcDNA©2 6 0 n m<Z>K#K£iM£bT»K£ 

ftfcbfc&fc, ngo«fPT»i o ObJn^EJWftffl^ 

fc. il7, 1 8tC^bfc^lfBB*T8r)CO^D-;^i; 
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UC 1 9 d^n-MfcLfco >fcL&£:7n-;/£ 
©DNAffi^JSvx^vffi (Science, 2J_ 
4., 1 2 0 5 (1 9 8 1) ) ICctoT^<i: ! b2llI»C 

lC&8r*»l tfgtpUC 1 8*tttpUC 1 9»1 w 
gftfflV>T5-f ^3>&fTV^ ?Uy?\ t 2, 3 
t^Dy*4. 5t, 7nyi?6, 7, 8fc**tl*n 
l»l/fc*Bft?n*;>ftpUCl 8£fcl4pUCl 9 10 

gtpUC19»l w gS^T^ y-V3>£fr 
K ±7ny**a»Lfcltt©«^fc«r/?XS 
PpHSAE2««|«bfc (HI 7). 
[0 0 7 2] 

»ro«a (i) ] 

5HpHSAE2Rtf^5HpT13s (Nco) 
(J. B i o c h em. , 1 0 4 , 3 0 (1 9 8 8)) 
t tfi 6 0 1 9 iCasf * "5 ICSES:/* XSFpSDHSA 
E 1 2 fM&bfc. ft*, 75X5 HpTl 3s (N c 
o) B, X^ft^K«^X^W^0f(C^t£$nT^S 
##S**AJ 1 24 4 7 (FERMP- 1 0 7 5 7) ^ 

[0 0 7 3] £©568^X3 FpSDHSAE 1 2© 
WHOBIHttaTOiiDT**. IPS. PHSAE2& 
FokUBamHITMU £fc*£fc»rtf- (-&JS 30 
thJhfB7^5>3ie^flE>*a5»ftdtt»l. 8kb 
Srfr) pT13s (Nco) SCI 

a I tBamHITMU *tV^O(rfr (t rp? 
□ 7>K^»J>WttafirF 
££tr«2. 6kbRfr) S^Sf*. C©W#£B5 
iCiR Ifc^fiEDN A ST 4 U t?T^-T V 3 > 
btpSDHSAEl 2*«*l,&. 

[0 0 7 4] C©«fc5»;:LTf»&nfc:/*X3 FpSD 

HSAE12H trp^P^ *-© 

HUT. Me taSlwj£naiHSA«tittt8«LftSa 40 

£UTt r pA^-**-:?-£ii*Tt>£. 
[0 0 7 5] *!CdC0^S^7Xa FpSDHSAE 1 

2-ca«i<«v»&n**ft;n;y^Atttffl^T*» 

iHBlO lft^geftU fSgftttHBlOl/ 
pSDHSAE12^#fc, £©«c££OlO-X* f*9 
X*X, KHiPOi, NHiCl, MgSO*. CaCl 
1. tf*3>B 1 ^§0»iSTS$bL «<IBtt«4 

ttl 5($[Il]ig«Lfc££3, B#rtfcWK*«&SLT^ 50 



<$BS¥4-2 113 7 5 

J£ 

fc. 

[0 0 7 6] 2 OmM Tr is -HC 1 3 

OmM NaCl 0. 5M EDTAA f y77-l*fi 
SU 0. 2 5mg/ml U ATOt lRrlBffla 
ft. 8*fttt»b&. MfiftttSaHCtt. 2 OmM T 
ris-HCl 30mMNaCl 0. 5M EDT 
A/ty 7 7-KTtt». HtfSttU 1 OmM EDT 
AffiEIOHIU S@&B#tLfc. 

[0 0 7 7] 0 7 (A) I4HB 10 1, HBlOl/p 
SDHSAE 1 2©±BW«efttfHttBi#«:SDS# 
«J7iMJ;W7S F««*»LfcHt»*. H + ©1. 
2, 3. M©«W4KT©aDT»*. 

[0 0 7 8] 

1. hb 1 0 i£®#sa 

2. HB10 1/pSDHSAE12*S»ia 

3. HB1 0 1/pSDHSAEl 2$tgffl# 
M. 

HB 1 0 1/pSDHSAEl 2©S#Sfcl::*4, 
©HB 1 0 1 fcJift&nftVi»«|»6 7K©A>F# 

fH7^5>©» : ffitt»6 7KT*D, ^je$n*:# 

[0 0 7 91.07 (A) tfo|«©«a*lb« (Sa«t 
1/3 0) , ftHSA&^T^xX^^ny^-f >^ 
£frft5£gI7 (B) ©±5fc/V->fcfcD, ffitt* 

[0 0 8 0] S&£6M£K^7XS?>T^{fcU v 
^XW F-^SiJOAT (f i na 1 0. 1 M) 1 
OOt2#»31«. 5¥ffiHPLCTSfi®eS«SL 
ft. £n*75/B3'-*X>«^toWt, N*ffltti!i 
©7£/&E^J£gH^fc<>:£3, H8©,Mfc IKjfc 

1 6 73/«a«©±T*-aL&. ft*> O 
bserv e d\*m&\zm&2ftftmm*. P r e d i 
c t e dtt^JfeLfcEJOS-tn-eti^l-. 

[0 0 8 1] &±©£fc*»&, *BBfc*(fiTN5|£«fc 
M e t a*©*HinUfc»-C t hlfilfS7;W^^ 

[0 0 8 2] Me^HBl 01/pSDHSAEl 

2 (A J 1 2 5 7 6) 14, X&t^&»£&X£W#Bf 
K«ftS*rO>* (FERM P- 1 1 804) . 

[0 0 8 3] «ttfc6My7=5>>TRTSfc«, lMf/ 
ftXH F-JUS1/1 Ogj&D*_Tl 0 Ot^^Til 
SSffV^ ««HPLCKJ:oTJfcfiLfcfcZ3*JHI 
lC<fc£fc Fifa?i7;i/:/3>©±/£St41 5-2 Omg/ 
L/O. DTbL #$086 1-2 7 5 2 2 9 KI4, 
*»B»C*»Sfii«*Jfi«5'-l Omg/L/O. D# 
E«SnTViS. *S!lBlC*S±«fi»4, C©S^4* 
aS 2 ttfiLt±H* t>©T&<£». 

[0 0 8 4] 
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[&JS0J6] 

pUBllO (J. Bacter lol. 134 , 31 
8 (1 9 7 8) ) <h^SS®O^^^TPBR3 2 7 (G 
ene 9., 2 8 7 (1 9 8 0)) t$EcoRlM 

^^-pBU4 3 7 U«ilL pBU4 3 7 1 

^>B*ftR4FTS (0 9) . 
[0 0 8 5] ttfl©c-7^7-iffi£famyE© 

0. 4kb©^«tCS«ELT^D, *B§®/3- 1 a c t 
ama s e$tt?l^t5^775 HpTUB 2 5 
6 (Biochem. Biophys. Res. Com 
mun. 1 3 4 , 6 2 4, ( 1 9 8 6) ) Tti, ilOS 
##0. 4 k b Hindi I I (Sfrt UT^SMS. 
[0 0 8 6] 01011 a-75 5— tf©»IBlCi&aT 

(A 1 a 3 3) ttiB©73yneWRtfDNAEM£5R 

w & * £ t ft < a- ft^iKB^esfi^Ee u 

£ $)Sr& t N**S £T£oft tf£ J: 3 ft 7 5 / % 
EW«3-H , rS'&jSDNAT3i!IW5t±^. 
M5e<075 yttEWa>6#*&*l*DNAEW£fcfcfc 
prtBftM[S9*eBttSr»aUfci:C5, Hap I I SBtt 
CDHS, Al a3 0&3-mE^GCTj!i^GC 

cicaai-rs^tfcjzoTnt-c-No t 

[0 0 8 7] HI lCi^^DNA^Ap 

plied Biosyst em s HJiCDDN A^dM 

^-pASEC 1 SiSlfc. ,pASEC 111 
No t I tSrna ITftMKU tt&<3 § »ffl£^<D 3 ' 
*^£¥m^bTN*fig#i£©®^ftKfgS^ET^»r 
LT^#, 5 ' o t I cohesiv 

eT3' *SB*«(WIBII*Ete:^3±5ft'&)8DNATa 

[0 0 8 8] HSA^7X^ F<Pfll% 
*1*H2 OiC^"Tcfc^ft2*0'&J«DNA$:^Sbfc, 
CI CO 2 ^OfidED N A t *«« 4 L t h 

famjfrHi ym&f-^tS^yX^ HpHS AE 2 

(Hi 7 0m> fpuci 9 t^s, 75 

^5HpUC3 3HSAES:*fSl/& (020) . 
[0 0 8 9] ^7X5HpUC3 3HSAE©»JB 



ftBI¥4-2 113 7 5 

[0 0 9 0] BP'S, pHSAE2£Fok I <hB araH 
ITBRL ®*>*ilft»r>t C&JSt hM87;W7S> 

pUC 1 9£BamH ItHindl I I TSJKL 
T*5<. ein^tS2 0*IC^Lfc2#CD'&j5£DNA£ 
6T4 <J#— KTaiSU @W^7ZSFpUC3 3 
HSAESrW^bfc 

[0 0 9 1] $T*(C^^xa KpUC 3 3HSAE& 
HMfftB amH I TffiJIl/fc&£ ? 9»SU 9t 
ViTNo t I -CimtZZ-tlZk-DTmbnitl. 8k 
bOWifrt. 777s* HpASEClSNotI, Sm 
a I -Cjfl3LTft&7. 5kb©Kfrt*T4U»-if 

H^t blfilfflj;^^ H P AM Y 3 3H 

SAE2T&* (02 1) . 

[0 0 9 2] feggtCcfc S fc HMB7 Jb73 >CD#& 
S*#fcS«*flfcA*L#att«B 1A510S 

(J. Bacterlol. 1 6 5 , 9 3 4 (1 9 8 
3)) HpAMY3 3HSAE2T^ 

Dh^hSWDHIfiiU ^Ste^flclASl 
0/pAMY33HSAE2&#fc. 

[0 0 9 3] C©±5ICI/T#&*KK1W*1 A 5 1 0 
/pAMY3 3HSAE2tn>hDHVi:l/Ty7^ 
5HPBU4 3 7 1 £«T*»H6«M* 1 A 5 1 0/p 
BU4 3 7 liiO^h'jyhX BfX^, Na 
C 1 , *if-f >ft*to*»T3 7-CTMSiSSUfco 1 
4, 16, 1 8WrWC*SI*fe1>->yu>yu ««± 

iiiiiiifoi HBtr; 5 @:M n >i-x* 

yt/Ds/^'f >y*fTft-3fc&C5» 0 1 5\Z^-TXo 
\Z, khM87)V?$>tfimm\Z»&3tfgLlsX\,*1tZ£ 
#*BS*lft. ft*5, (30*tC*$V>TS t a n d a r d 
sit SI GMA0E ssent lalglobl in 
free HUMAN A 1 bumi nftffl^fc. B 
roth ©ttBfctt, h Lit. 0*© 1 , 

2, 4, 5 (OffifilCtt 1 A 5 1 0/p AMY 3 3 H S A 
E2£* 3, 60D(4SIC«1 A5 1 0/pBU4 3 7 1 

[0 0 9 4] i@^ftlA510/pAMY33HS 
AE 2 (AJ 1 2 5 7 8) t 1 A5 1 0/pBU4 3 7 
1 (A J 1 2 4 9 2) 

CflFKSnTVJ-S. *©SK#*tt, 1 A 5 1 0/p A 
MY33HSAE2OTERM P- 1 1 8 0 6T, 1 
A5 1 0/pBU4 3 7 ltfFERM P-11206 

[0 0 9 5] 

UfeKM 7 ] [££/£b: hMB7;V7S >a^f <D*® 

ww&m (2) ] 

^11^^5 10081^5 FftB2 2^51: 
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KpSDHASE 1 2<7>t r pA*-5 
0. 3kb BamHI-HincI ISrlt^pHSG 
2 9 9©BamH I-HincI IN McSttU P 
KT 9 l&m&tZo ^KpSDHASE 1 20 t r p 
-Jo*-? Obp EcoRI-ClalSr 
fl-fc* tbM37Jl^>ia^£^tfl. 8kb C 
1 a I -BamH I SrM"i:S: pKT 9 KDEcoRI- 
BamHIWM:ieU IMO^XS HpKT9 
lHSAE4S:iL 

{0 0 9 6] ^lCC<D5g^y^7.^ HpKT9 1HSA 

e 4 ± < m ^ zttzmtjv tf j*m%m 

SSHB 1 0 ltteffffiEMU IlgftflcHB 1 0 1 
/pKT9 1HSAE4$j|^ Cltf>i*£|gS6flI 5 fcH 

[0 0 9 7] %ttfl5&HWzKtt£HKU PWMcfc 

-9 0mg/L/O. DT*0, «BM5 0±|£8£S 

[009 8] HB1 0 l/pKT9 1HSAE4 (A J 
1 2 5 7 7) 14, XX^R^«xa»»rarKC«KS 



(12) <ft§|¥4-2 1 1375 

22 

*VO»* (FERM P-l 1 8 0 5) . 
[0 0 9 9] 

[»«©»«] Bttt*3WA/TSV^DF>S*flt 

£ «k -5 IC U Txlf -f > L &-&JSD N A &m l»T § M <L "T 
4khJlil«l7;l'^5>*iKSli-5*«W»4. cDNA 

[0 100] 
10 [E**J&] B*l*9 : 1 
WMQ>&Z : 1 7 8 1 

wmom : m 

®C0» : 

E^<DSgi : §J$DNA 
E#itf>fta 

4$&£^"iH? :cleavage-site 
: 2 1 . . 2 6 

20 

[0 10 1] 
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(13) »H¥4-2 11375 

23 24 

10 20 30 40 

5' AA GCTTGGGATG GAC GCT CAC AAA TCC CAA GTT GCG CAC CGT TTT AAA 
Asp Ala His Lys Ser Glu Val Ala His Arg Phe Lys 

60 60 70 80 90 

GAC CTG CGT GAG GAA AAC TTC AAA GCG CT9 GTT C7G ATC GCT TTC GCT 

Asp leu Gly €1d Gla Asn Phe Lys Ala Leu Val Leu He Ala Phe Ala 

1O0 110 120 130 140 

CAG TAC CTT CAG CAG TGC CCG TTC GAG GAC CAC Cn AAA CIG CTA AAC 
Gin Tyr Leu Gin Gin Cys Pro Pbe Glu Asp His Val Lys Leu Yal Asn 

160 160 170 180 190 

CAA GTA ACC GAA TTC GCT AAA ACC TGC CTA GCT GAC GAA TCT GCA GAA 
Glu Val Thr Glu Pbe Ala Lys Thr Cys Tal Ala Asp Glu Ser Ala Glu 



200 210 220 230 240 

AAC TGC GAC AAA TCC CTG CAC ACC CTG TTC GGT GAC AAA CTG TGC ACT 
Ass Cys Ast> Lys Sex Leo His Thr Leu Pbe Gly Asp Lys Leu Cys Thr 



250 260 270 280 

CTT GCC ACC CTC CCC CAA ACC TAC CCT CAA ATC GCT CAC TGC TGC GCT 
Val Ala Tbr Leu Arc Glu Tbr Tyr Gly Glu Set Ala Asp Cys Cys Ala 

290 ' 300 310 320 330 

AAA CAG GAA CCG GAA CGC AAC GAA TGC TTC CTT CAG CAC AAA GAC CAC 
Lys Gin Glu Pro Glu Arg Asn Glu Cys Phe Leu Gin His Lya Asp Asp 

, 340 350 360 370 380 

AAC CCG AAC CTG CCG CCC CTG GTT CGT CCG GAA CTC GAC GTA ATG TGC 
Asn Pro Asn Leu Pro Arg Leu Val Arg Pro Glu Val Asp Val Bet Cys 

390 400 410 420 430 

ACC GCA TTC CAC GAC AAC GAA GAA ACC TTC CTG AAA AAA TAC CTG TAC 
Tbr Ala Pbe His Asp Asn Glu Glu Tbr Pbe Leu Lys Lys Tyr Leu Tyr 

440 450 460 470 480 

GAA ATC GCA CGC CGT CAC CCG TAC TTC TAC GCA CCG GAA CTG CTG TTC 
Glu lie Ala Arg Arg His Pro Tyr Phe Tyr Ala Pro Glu Leu Leu Phe 



[0 10 2] 



—595— 



(14) 

25 26 

490 50O 510 520 

TTC CCT AAA CGT TAC AAA CCA GCT TTC ACT CAA TGC TGC CAG GCG 
Phe Ala Lys Arg Tyr Lys Ala Ala Phe Thr Clu Cya Cys Gin Ala 

530. 540 550 560 570 

GCT GAC AAA GCG GCA TGC CTG CTG CCG AAA CTG GAC GAA CTG CCT GAC 
Ala Asp Lys Ala ALa Cys Leu Leu Pro Lys Leu Asp Glu Leu Arg Asp 

580 590 600 610 620 

CAA GGT AAG GCG TCT TCT GCA AAA CAG CGT CTG AAA TGC CCT TCT CTC 
Glu Gly Lys Ala Ser Ser Ala Lys Gin Arg Leu Lys Cys Ala Ser Leu 

630 640 650 660 

CAG AAA TTC GCT CAA CGT GCA TTC AAA GCG TGG GCA GTT GCG CGC CTG 
Gin Lys Pbe Gly Glu Arg Ala Phe Lys Ala Trp Ala Tal Ala Arg Leu 

670 680 690 700 710 

TOC CAG CGC TTC CCG AAA GCA GAA TTC GCA GAA CTG TCT AAA CTG GTT 
Ser Gin Arg Pbe Pro Lys Ala Glu Phe Ala Glu Tal Ser Lys Leu Val 

720 730 740 750 760 

ACT GAC CTG ACC AAA GTT CAC ACC CAA TCC TGC CAC GGC GAC CTT CTA 

Thr Asp Lea Thr Lys Tal His Thr Glu Cys Cys Bis Gly Asp Leu Leu 

770 780 790 800 810 

GAG TGC GCA GAC GAC CGT GCG GAC CTG GCG AAA TAC ATC TGC GAA AAC 
Glu Cys* Ala Asp Asp Arg Ala Asp Leu Ala Lys Tyr He Cys Glu Asd 

820 830 840 850 860 ^ 

CAG GAC TCC ATC TCT TCT AAA CTG AAA GAA TGC TGC GAA AAA CCG CTG 
Gin Asp Sex lie Ser Ser Lys Leu Lys Glu Cys Cys Glu Lys Pro Leu 

870 880 890 900 

CTG GAA AAA TCT CAC TGC ATC GCA GAA GTA GAA AAC GAC GAA ATG CCG 
Leu Glu Lys Ser Bis Cys He Ala Glu Val Glu Asn Asp Glu let Pro 

910 920 930 940 950 

GCG GAT CTG CCG TCT CTG GCG GCT GAC TTC GTT GAA TCA AAA GAC GTG 
Ala Asp Leu Pro Ser Leo Ala Ala Asp Phe Tal Clu Ser Lys Asp Tal 
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(15) 4$§i¥4-2 1 1 3 7 5 

2? 28 
960 970 980 990 1000 

TGC AAA AAC TAC GCi 6AA CCA AAA GAC CTA TTC CTA GGT ATG TTC CTG 
Cys Lys Aso Tyr Ala Clu Ala Lys Asp Val Phe Uu Cly let Phe Leu . 

1010 1020 1030 1040 . 1050 

TAC GAA TAC GCT CGT CCA CAC CCG GAC TAC TCI CTC CTT CTC CTC CTG 
Tyr Clu Tyr Ala Arg Arg His Pro Asp Tyr Scr Val Val Leu Leu Leu 

. 1060 1070 1080 1090 1100 

CGC CTG CCA AAA. ACC TAC GAA ACT ACC CTG CAA AAA TQC TGC GCA GCG 

Arg Leu Ala Lys Thr Tyr Glu Thr Thr Leu Clu Lys Cys Cys Ala Ala 

1110 1120 1130 1140 1150 

GCT GAC CCA CAC GAA TGC TAC CCA AAA GTG TTC GAC GAA TTC AAA CCG CTG 
Ala Asp Pro Bis Glu Cys Tyr Ala Lys Val Phe Asp Glu Phe Lys Pro Leo 

1160 1170 1180 11SO 1200 

CTT GAA GAA CCG CAC AAC CTC ATC AAA CAG AAC TGC GAA CTC TTC AAA 
Yal Glu Glu Pro Glu Asn Leu lie Lys Glu Asn Cys Glu Leu Phe Lys 

1210 1220 1250 1240 

CAC CTG CGT GAA TAC AAA TTC CAC AAC GCT CTG CTC CTT CGC TAC ACC 
Gin Leu Gly Glu Tyr Lys Pbe Gin Asn Ala Leu Leu Val Arg Tyr Thr 

1250 * 1260 1270 1280 1290 

AAA AAG GTA CCG CAG CTG TCT ACT CCG ACC CTG GTG GAA GTA TCC CGT 
Lya Lys Val Pro Clu Val Scr Thr Pro Thr Leu Val Glu Val Ser Arg 

1300 1310 1320 1330 1340 

AAC CTG GGT AAA PIT GCC TCT AAA TGC TGC AAA CAC CCG GAA GCG AAA 
Asn Leu Gly Lys Val Gly Ser Lys Cys Cys Lys His Pro Glu Ala Lys 

1350 1360 1370 1330 1390 

CGT ATG CCG TGC GCG GAA GAC TAC CTG TCC GTG GTG CTG AAC CAG CTG 
Arg Jet Pro Cys Ala Clu Asp Tyr Leu Ser Val Val Leu Asn Cln Leu 

1400 1410 1420 1430 1440 

TGC GTT CTG CAC GAA AAA ACC CCG GTT TCT GAC CGT GTA ACT AAA TGC 
Cys Val Leu His Glu Lys Thr Pro Val Ser Asp Arg Val Thr Lys Cys 
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(16) 

29 30 

1450 1460 1470 1480 

TGC ACC GAA TCT CTC CTT AAC OCC CCT CCC TGC TTC TCC OCT CTA GAG 
Cys Thr Clu Ser Leu Val Asn Arg Arg Pro Cys Phe Ser Ala Leu Glu 

1490 1500 1510 1520 1530 

CTT GAC GAA ACC TAC GTA CCG AAA GAA TTC AAC GCA GAA ACC TTC ACT 
Val Asp Glu Thr Tyr Vel Pro Lys Glu Phe Asn Ala Clu Tbr Phe Thr 

1540 1550 1580 1570 1580 

TTC CAC GCG GAC ATC TGC ACC CTG TCC GAA AAA GAA CGC CA6 ATC AAA 
Pbe Bis Ala Asp lie Cys Thr Leu Ser Glu Lys Glu Arg Gin lie Lys 

1590 1600 1 610 1620 1630 

AAA CAG ACC GCI CTG GTG GAA CTG GTA AAA CAC AAA CCG AAA GCA ACC 
Lys Glo Thr Ala Leu Val Glu Leu Val Lys Bis Lys Pro Lys Ala Tar 

. 1640 1650 1660 1670 1680 

AAA GAA CAA CTG AAA GCG GTG ATG GAC GAC TTC GCA GCI TTC GTA GAA 
Lys GU Gio Leu Lys Ala Val let Asp Asp Phe Ala Ala Phe Val Glu 

1690 1700 1710 1720 

AAA TGC TCC AAA CCT CAC CAC AAA CAA ACC TGC TTC CCT GAA CAA CCT 
Lys Cys Cys Lys Ala Asp Asp Lys Glu Thr Cys Pbe Ala Glu Glu Gly 

1730 , 1740 1750 1760 1770 

AAA AAA CTG GTA GCT GCG TCT CAG GCT GCA CTG CGC CTG TAATGATAGG 
Lys Lys Leo Val Ala Ala Ser Gin Ala Ala Lev Gly Leu 

\ 
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31 32 

10 20 30 40 

5' AA GCTTGGCATG GAC GCT CAC AAA TCC GAA GTT GCC CAC CGT TT7 AAA 
Asp Ala His Lys Ser Glu Val Ala Bis Axg Phe Lys 

50 60 70 80 90 

GAC CTG GCT GAG GAA AAC TTC AAA GCG CTG GTT CTC ATC OCT TTC OCT 

Asp Leu Gly Glu Glu Asn Phe Lys Ala Leu Val Leu lie Ala Phe Ala 

100 110 120 130 140 

CAG TAC CTT CAC CAG TGC CCG TIC GAG GAC CAC GTT AAA CTG GTA AAC 
Gin Tyr Leu Gin Gin Cys Pro Phe Glu Asp Bis Val Lys Leu Val Asa 

150 160 170 180 190 

GAA GTA ACC GAA TTC GCT AAA ACC TGC GTA GCT GAC GAA TCI GCA GAA 
Glu Val Tor Glu Pbe Ala Lys Thr Cys Val Ala Asp Glu Ser Ala Glu 

200 210 220 230 240 

AAC TCC GAC AAA TCC CTG CAC ACC CTG TTC GGT GAC AAA CTG TGC ACT 
Asa Cys Asp Lys Ser Leu His Thr Leu Phe Gly Asp Lys Leu Cys Thr 

250 260 270 280 

GTT CCG ACC CTG CGC GAA ACC TAC GGT. GAA ATG GCT GAC TGC TGC GCT 
Val Ala Thr Leu Arg Glu Thr Tyr Gly Glu let Ala Asp Cys Cys Ala 

290 * 300 310 320 330 

AAA CAG GAA CCG GAA CGC AAC GAA TGC TTC CTT CAG CAC AAA GAC GAC 
Lys Gin Glu Pro Glu Arg Asa Glu Cys Phe Leo Gin His Lys Asp Asp 

340 350 360 370 380 

AAC CCG AAC CTG CCG CGC CTG GTT CGT CCG GAA GTC GAC GTA ATC TGC 
Asn Pro Asn Leu Pro Arg Leu Val Arg Pro Glu Tal Asp Val Bet Cys 

330 400 410 420 430 

ACC GCA TTC CAC GAC AAC GAA GAA ACC TTC CTG AAA AAA TAC CTG TAC 
Thr Ala Phe- His Asp Asn Glu Glu Thr Phe Leu Lys Lys Tyr Leo Tyr 

440 450 460 470 480 

GAA ATC GCA CGC CGT CAC CCC TAC TTC TAC GCA CCG GAA CTG CTG TTC 
Glu He Ala Arg Arg His Pro Tyr Phe Tyr Ala Pro Glu Leu Leu Phe 
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33 34 

490 500 510 520 

TTC GCT AAA CGT TAC AAA GCA GCT TTC ACT GAA TGC TGC CAG GCG 
Phe Ala Lys Arg Tyr Lys Ala Ala Pbe Thr Chi Cys Cys Gin Ala 

530 540 550 560 570 

GCT GAC AAA GCG GCA TCC CTG CTG CCC AAA CIG GAC GAA CTG CGT GAC 
Ala Asp Lys Ala Ala Cys Leu Leu Pro Lys Leu Asp Glu Leu Arg Asp 

530 590 600 610 620 

GAA GGT AAC GCG TCT TCT GCA AAA CAG CGT CTG AAA TGC GCT TCT CTC 
Glu Cly Lys Ala Ser Ser Ala Lys G1d Arg Leu Lys Cys Ala Ser Lea 

630 640 650 660 

CAG AAA TTC GGT GAACGTGCATTCAAAGCGTGGGCAGTTGCGCGCCTG 
Gin Lys Phe Gly Glu Arg Ala Phe Lya Ala Trp Ala Tal Ala Arg Leu 

670 . 680 690 700 710 

TCC CAG CGC TTC CCG AAA GCA GAA TTC GCA GAA GTG TCT AAA CTG GTT 
Ser Gin Arg Phe Pro Lys Ala Glu Phe Ala Glu Tal Ser Lys Leu Tal 



720 


730 740 


750 


760 


ACT GAC CTG 


ACC 


AAA GTT CAC 


ACC GAA TGC 


TGC CAC GGC 


GAC 


CTT CTA 


Thr Asp Leu 


Thr 


Ljs ?al His 


Thr Glu Cys 


Cys His Gly 


Asp 


Leu Leu 


770 




780 


790 


800 




810 


GAG TGC GCA 


GAC 


GAC CGT GCG 


GAC CTG GCG 


AAA TAC ATC 


TGC 


GAA AAC 


Glu Cys Ala 


Asp 


Asp Arg Ala 


Asp Leu Ala 


Lya Tyr He 


Cys 


Glu Asn 


820 




830 


840 


850 ■ 




860\ 


CAG GAC TCC 


ATC 


TCT TCT AAA 


CTG AAA GAA 


TGC TGC GAA 


AAA 


CCG CTG 


Gin Asp Ser 


lie 


Ser Ser Lys 


Leu Lys Glu 


Cys Cys Glu 


Lys 


Pro Leu 


870 




880 


890 


900 






CTG GAA AAA 


TCT 


CAC TGC ATC 


GCA GAA GTA 


GAA AAC GAC 


GAA 


ATG CCG 


Leu Glu Lys 


Ser 


His Cys He 


Ala Glu Tal 


Glu Asn Asp 


Glu 


Set Pro 



910 920 930 940 950 

GCG CAT CTG CCG TCT CTG GCG GCT GAC TTC GTT GAA TCA AAA GAC CTG 
Ala Asp Leu Pro Ser Leu Ala Ala Asp Phe Tal Glu Ser Lys Asp Tal 



[0 10 8] 



-600- 
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35 36 
960 970 980 990 1000 

TOC AAA AAC TAC GCA GAA CCA AAA GAC GTA TTC CTA GGT ATG TTC CTC 
Cys Lys Asn Tyr Ala Glu Ala Lys Asp Val Phe leu Gly Met Phe Leu 
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1010 1020 1030 1040 1050 

TAC GAA TAC GCT CGT CGA CAC CCG GAC TAC TCT GTG GTT CTC CTG CTG 
Tyr Glu Tyr Ala Arg Arg His Pro Asp Tyr Ser Tal Val Leu leu Leu 





, 1060 


- 1070 


1080 




1090 


1100 


COC 


CTG GCA AAA 


ACC TAC GAA 


ACT 


ACC CTG 


GAA 


AAA TGC TGC 


GCA GCG 


Arg 


Leu Ala Lys 


Thr Tyr Glu 


Thr 


Thr Leu 


Glo 


Lys Cys Cys 


Ala Ala 




1110 


1120 




1130 




1140 


1150 


GCT 


GAC CCA CAC 


GAA TGC TAC 


CCA 


AAA GTG 


TTC 


GAC GAA TTC 


AAA CCG CTC 


Ala 


Asp Pro Eis 


Glu Cys Tyr 


Ala 


Lys Tal 


Phe 


Asp Glu Phe 


Lys Pro Leu 




1160 


1170 




1180 




1190 


1200 


gh 


GAA GAA COG 


CAG AAC CTG 


ATC 


AAA CAG 


AAC 


TGC GAA CTG 


TTC GAA 


Val 


Glu Glu Pro 


Glu Ash Leu 


lie 


Lys Gin 


Asn 


Cys Glu leu 


Phe Glu 




1210 


1220 




1230 




1240 




CAG 


CTC GCT GAA 


TAC AAA TTC 


CAG 


AAC GCT 


CTG 


CTG GTT CGC 


TAC ACC 


Glu 


Leu Gly Glu 


Tyr Lys Pbe 


Gin 


Asn Ala 


Leu 


Leu Val Arg 


Tyr Thr 



1250. 1260 1270 1280 1290 

AAA AAG GTA CCG CAG GTG TCT ACT CCG ACC CTG GTG GAA GTA TCC CGT 
Lys Lys Tal Pro Gin Tal Ser Thr Pro Thr Leu Tal Glu Val Ser Arg 

1300 . 1310 1320 1330 1340 

AAC CTG GGT AAA GTT GGC TCT AAA TGC TGC AAA CAC CCG GAA GCG AAA 
Asn Leo Cly Lys Tal Gly Ser Lys Cys Cys Lys His Pro Glo Ala Lys 

1350 1350 1370 1380 1390 

CGT ATG CCG TGC GCG GAA GAC TAC CTG TCC GTG GTG CTG AAC CAG CTG 
Arg Met Pro Cys Ala Glu Asp Tyr Leu Ser Tal Tal Leu Asa Gin Leu 

I 1400 1410 1420 1430 1440 

* TGC GTT CTG CAC GAA AAA ACC CCG GTT TCT GAC CGT GTA ACT AAA TGC 

Cys Val Leu His Glu Lys Thr Pro Val Ser Asp Arg Val Thr Lys Cys 
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(20) 

37 38 
1450 1460 1470 1420 

TGC ACC GAA TCT CTC GTT AAC CGC CGT CCG TCC TTC TCC GCT CTA CA6 
Cys Thr Glu Ser Leu Val Asn Arg Arg Pro Cys Phe Ser Ala leu Glu 

1490 1500 1510 1520 1530 

CTT GAG GAA ACC TAC CTA CCC AAA GAA TTC AAC CCA GAA ACC TTC ACT 
Val Asp Glu Thr Tyr Val Pro Lys Glu Pbe Asn Ala Glu Thr Pbe Thr 

1540 1550 1560 1570 1580 

TTC CAC GCG GAC ATC TCC ACC CTC TCC GAA AAA GAA CGC CAG ATC AAA 
Phe Eis Ala Asp He Cys Thr Leu Ser Glu Lys Glu Arg Glo lie Lys 

1590 1600 1610 1620 1830 

AAA CAG ACC GCT CTC CTG GAA CTG GTA AAA CAC AAA CCC AAA GCA ACC 
Lys Gla Tor Ala Leu Val Gin Leu Val Lys His Lys Pro Lys Ala Thr 

1640 1650 1660 1670 1680 

AAA GAA CAA CTG AAA GCG CTG ATG GAC GAC TTC GCA GCT TTC CTA GAA 
Lys Glu Gla Leu Lys Ala Val Met Asp Asp Phe Ala Ala Phe Yal Glu 

1690 1700 1710 1720 

AAA TGC TGC AAA GCT GAC GAC AAA GAA ACC TGC TTC GCT GAA GAA GCT 
Lys Cys Cys Lys Ala Asp Asp Lys Glu Thr Cys Pbe Ala Glu Glu Gly 

1730 v 1740 1750 1760 1770 

AAA AAA CTG CTA GCT GCG TCT CAG GCT GCA CTG GGC CTG TAATGATAGG 
Lys Lys Leu Val Ale Ala Ser Gin Ala Ala Leu Gly Leo 

1780 \ 
ATCC 3' 
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[01] 



r aagcttcoca. 

CAAAACTTCA 
OACGACCACG 
CAATCTC£A« 
CTTCCGACCC 
CAACOCAACO 
CCTCCCCAAC 
AAATACCTCT 

ttcoctaaac 
tocctgctgc 
cctctoaa at 
occcccctct 
cacctoa'cca 

CGTGCCCACC 

g**tgctgcg 
caaatcccgc 
a a aaactacc 
- coacacccco 
ctooaaaaat 

TTCAAACCCC 

cacctgggtc 

CaCCTGTCTA 

tcctccaaac 
ctcaaccagc 

TCCACCGAAT 
TACCTACCCA 
TCCOAAA AA C 
CCOAAAOCAA 
AAATGCTGCA 
CCTGCGTCTC 



TCCACCCTCA, 
AACCCCTCC'T 
TTAAACTCCT 
A AAACT G CC A 
TGCGCGAAAC 
AATGCTTGC T 
TCC ACGTAAT 
ACGAAATCGC 
OTTAC A A AC C 
CCAAACTCGA 
CCGCTTCTCT 
CCCACCGCTT 
AACTTCACAC 
TCC CGAAAT a 
AAAAAGCCCT 
CCGATCTCCC 
CACAAGC AA A 
ACTACTCTCT 
CCTCCCCACC 
TCGTTGAAGA 
AATACA AATT 
CTCCGACCCT 
•ACCeCOAACC 
TCTOCGTTCT 
CTCTOOTTAA 
AACAATTCAA 
AACGCCACAT 
CCAAACAACA 
AACCTCACCA 

accctgcact 



CAAATCCGAA CTTOCCCACC DTTTTAAAGA 
TCTOATCCCT TTCCCTCACT ACCTTCAGCA 
AAACGAACTA ACCCAATTCC * CTAAAACCTC 
CAAATCCCTC CAC ACCCTCT tCOOTGAeAA 
CTA COGTGAA ATCGCTOACT ' OC TCC OCT A A 

TCACCACAAA cacgacaacc ccaacctocc 

CTOGACCGCA TTCCACCACA ACCAACAAAC 
ACCCCOTCAC CCCTACTTCT ACOCACCCCA 

acctttcact oaatoctgcc agccogctga 

COAACTCCCT. CACCAAOGTA AGCCGTCTT* 

ccacaaattc gctgaacgtc cattcaaagg 

CCCGA AAGCA CAATTCGCAC AAGTCTCTaA 

ccaatoctcc caccgcgaCC ttctagactc 

CATCTCCCAA AACCAOOACT CCATCTCTTC 
OCTCCAAAAA TCTCAXTCCA TCCCACAAOT- 

ctctctcccg gctoact-tcc ttcaatcaa* 

AOACCTAtTC CTACQTATCT TCCTGTACCA 
6CTTCTCCT0 CTOCCCCTOC CAAAAACCTA 
OOCTGaCCCA CA'CCAATOCT ACCCAAAACT 
ACCCCAOAAC ctcatcaaac aGaACTCCGA 
CCAOAACCCT CTOCTCOTTC CCTACaCCaA 
CCTGOAAOTA TCCCCTAACC TGCGTAAACT 
OAAACCTATG CCCTOC CCGC-AACACTAC CT 
OCACCAAAAA ACCCC«TTT CTGACCGTOT 
CCCCCCTCCO TOCTTCTCCO CTCTAOAOGT 
COCACAAACC TTCACTT TC C ACCCGCACAT 
CAAAAAAC AG ACCGCTCTCO TOCAACTCCT 
ACTCAAACCO 0T0AT0CACC ACTTCOCAOC 
CAAApAAACC TCCTTCGCTC AACAA0C**A 
CCCCCTOTAA TCATACCATC C I' 



CCTGGOTGAG 
OTGCCCOTTC 
CCTACCTCAC 
ACTCTCCACT 
ACACCAACCC 
CCGCCTGGTT 
CTTCCTGAAA 
ACTCCTGTTC 
CAAACCCGCA 
TCC AAA AC AO 
GTGGCCAC-TT 
ACTGGTTACT 
CCCACACOAC 
TAAACTCAA A 
A OAA AACCAC 
AG ACGTGTCG 
ATACOCTCCT 
C C AAACTACC 
CTTCOACQ AA 
ACTCTTC AAA 
AAAGCTACCO 
TCG C TCTAA A 
GTCCGTGGTC 
A ACTAA ATC C 
TCACCAAACe 
CTGCACCCTC 
AAAACACAAA 
TTTCtTACAA 
AAAACTCGTA 
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I 

AipAI*HiiL7iS«rCluV»IAliHl*ArfPh«Ly»ABpLeuClyGJu 

aaccttcccatccaccctcac Iaaat cccaacttcccca'cccttttaaacac'ctccctgac 

TTCCAAC|CTACCTCCCACTCTTTA|CCCTTCAACCCCTCCCAAAATTTCTGCACCCACTC 

p o k F = a = a a a « « « (ft 



[03] 



100 200 300 400 500 



SD 



Met A« AU His 



HndDI 
KphI 
SaU •" 
Pert 

Xbal 
SpM 



5' CGATTAGTAAGGAGGTTTAAAATGGACGCTCAC 

TAATCATTCCTCCAAATTTTACCTGCGAGTGTTTA 



Cra I cohitivt 



Fok I cohaalvv 




IS7] 



(A) (B) 
M123MM12-3M 



mi i] 



94K — 
67 K — 
43K — 

30K — 

20K — ' 



Not I Sael ShI Ecofl I 

5 ' C C G c |C G ~CC G C GG AG CT| CCCjC C C [a A T T C 

c c cccc|c c c cfrcCA g g g|c c c ttaa|g a g c t 



Ktptl cchiilvt 



SjI I eotwsive 
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[04] 



To -,9 1 
HiodU 

ACCTTCCWTCQCCCTCACAAATttCWCTTCCCCACqcmTWACACCTCaTC 
ACCCTACCTCCGAGTCTTTAGGCnCMCGCtTXCCA^TC 

AAmCAAACCCCTCmCTGATCGCTnCCCTUCTA^ 
TCttCACtMCACTACttiUUaGAGT^ 

CUCOTAAACTCCTAMCGAACTAACCGMmCaA^ 

TTCACCAnTCCnCAnCGCnAACCCATTTTCCACCCATCCACreCTTAG Pi 1 1 



JphI 



CnCCTCCCCJUUCTC(^CCAACTCCCTUCCAACCTAA6CC C T C TrCr C CAAAA, 
CTACCCUCIUCCCCmCACncCTTCACCaCTCnTCCAnCCCCACAACAC ll I \ K I C CCAC 

CACCCrnXAUTCCCCnnCTCCAGAAAnCtCTCAACCTCCAnCAAACC 

ACTTTACGCCAAGAGACGTCTTT AACCCACTTGCACGTAACTTTCCCACCCCTC 

CTCCKACmCCaCCTCTaClCaCTTCCCCA.UCaCWTTCCCACA^ 

WCCCCaUCAa(TOCCAAKDCmcamAACCCTCTTWCACATm 

aaAAAmCnACTCAaTCACCAJlAmCACACCCAAT^CCCJlOCCCCACm „ I till 
ACCAATWCTOACTtXTnCAATTCTCCCnACCACCCrCW 



Pill 

* ■ WAAAcrccGACAAATccmwcACccTmcccrc/CAMirr™ 

ACCTCTTTTG ACtCTCTTTACCCA CGTCTWACA AGCCACTGTTTGACACC TCACAACSCT 

CAAACCTACGGTCMATUCtTGACTGCTGCCCTAM^ 
CCtACCOCCTTTCCATCCCACTn ACCCACTCACCACCCCATT ICTC C TTCCCCTTGCCTTGCTT 

TCACCACAAAUCCACAACCCCAACCTOCCC^CatXnCGTCCG^ Sill 
ACtUCCAACTCCTCmCn^TCnCCCmCCAaCCCCCCACCUGCACCCCTTCACCT 



Ibll 

CTAGAGTGCGCAGACGACCGTG^CACCTGCCGAAATA^TCTCCGAAAA CCACCACTCCAT 
TCACCCCTCTCCTWUaCCTCCACCGCmATCTAfi^ 



TCCACGTAAKTGC^CCCUnCCACCACAACCXUAAACCTTCCTCAAAAAATAC 

CCATTACACCTCCCCTAACCTCCT Ci l 1GC I IUII U CAAGC ACTTTTTTATGG ACATGCT 

CTCTAtfAUKCCACCCCCTCACCCCTACnCTM 

nACCGTGCCCCACTCGCCATGAAGATGCGTCGCCff^ 

nAAACGnACAAAGCAGCITrCACTGlATGCTCCCACCtCGtTCA 

ATCTnCGTCCAAACTCA^ACCACCCTCCGCCGACTGTTTCCCC S»ht 



CTCTTCTAAACTGAAAGAATtXTGCGAAAAACCGCTGCTGGA 

UGA CTTKnACCACGTrTTTTCGC G ACCAC CTTTTTAC AC IXA CCI A C CCT CTTCA7CTTTT 

GTAGAMACGACGAAATGCCttCWATCTGCCCTCTCTKCGtXTCACT^ • 
v GCTGCJTTACGCCCGCCTACACGCCAGAtoCCCCt^ 

GTCTt^AWaACCUCAACCAAA AOCCTAnCCTAGaATGrrCCTCTACCAATACCCTCG Si 1 1 
TTTC ATGCCTCTTCCTT TTCTC^TAAGCATCC ATACAACGAUTCCTTATGCGAGOUXT 



®4B 



ctccaaaaatcctccccaccc^^ 
ttcaaacccctjcttcaa^^^ 

CACCTCCCTJAAJACAAA^ 

.»SimX8iIlSMS«SS88«8S8»MS8XH8S88I8S8S!8M8*8Xr 

6 cX88I88I8^Si8SI?I88?II8I88*S8«i*m8SS88IXT8XS«8r CT 



ACATTOA 



t MH8I8S*888MX8I8I88HM88SS8X888I88H8I888.8Io*to 



Xtlt- 



»* l rt8XX8tS8mS8I»S8X«8S8m8WXI8ttS8SMW$S8lA.T 

Tt*eTTTee $ gcgcj ?g# Tg I ge/cgcj6Tggo*»*** i A*g ?ig *g McTTTTTTC 

u4.»»»c Mt {{({jgttii(Mti:KI«mSfSIMSS(f«MS4TecTTTCT 
*ieMA««) M 4{T(^t{stsigfj((MSffIX»Sf8SXXX88MttTTTT*ee 
» T «I88$«88I8$Sii8i«i»*8SI88II888X8MWi8,T 
«"«J88IMSI88iI8I8«88X8SMX888SSHI*«8«M«t*o 

_ B 4C 
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me) 




oTUSOoo) It* 



Fokl 



Fokl 



Li roast fragaant 
| Ukb 




I Ban* I 
CI t I 



L«r(p frogaent 
• 2.6 kb 



Obterted : Bet-Up-Ali-Bls-Lri-Ser-Ctu-Val- 
Pradleled i y«l-A«p-Ali-Bli-Lfi-5er-Cig-Vi|- 



a«g 1 1 ca ogt «a«aaggg 1 • I^QATT AGT AA00A06TTT AAA ATgSAOOCT Cftaaa t oe 
ttcntfltpcittt Mecca i^AATCAnCCTaAAATnTACCTOCQABTOTTTAff 




D8QK8A4 

4.4H) 



AU-Bli-Arf-Phe-Lyi-Aip-Lco-Cly 
AU-BU-Arf-Phe-LM-Aip-L«o-Glr 



110] 



LiuViiUuAliGlyP" AlaAlaAlaScrAlaGluThrAlaAsnLrtSarAan 

TTCCTTCTGCCACgA CCCC CCCCTCCCACTCCT^AAACCCCQAACAAATCCAAT 
(to U J 
C 



h **»t* & © t « y ft* 



BanHl 



112) 



111 tWD ftladlll U J 



pTueai »i« Hi«nn «r< 
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mi 3] 



(25) 



#W¥4 - 2 1 1 3 7 

[014] 




II 7] 



II 5] 



ng/>4 



250 125 64 32 16 8 A 2 1 0 

\\\(((- 



broth broth* 5 



Standards • • • 

. Uhr • • • ♦ • 

16 hr # » ♦ • 

16hr • • • • 

1 2 3 4 5 6 



• • -• • 

12 3 4 5 6 



Hindu 
Kpnl 
, SflU 



Xbal 
SpN 
BarnHl 



100 200 300 400 500 



4 6 
3 5 " 1 
3 



123 



45 



PHSAE2 



€76 
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»* A ACCTTCGG A TCGACCCTCA CAAATCCGAA 

CAAAACTTCA AACCCCTCCT TCTCATCCCT* 

CACCACCACC TTaaACTCCT AAACCAAGTA 

CAATCTCCAO AAAACTOCOA CAAATCCCTO 

CTTCCCACCC TCCCCCAAAC CTlCGCTCAA 

CAACCCAACC AATCCTTCCT TCACCACAAA 

CCTCCCCAAC TCCACCTAAT OTCCACCCCA 

A A ATA CCTCT ACCAAATCCC ACCCCCTCAC 

TTCGCTAAAC CTTACAAAGC ACCTTTCAC7 

TGCCTOCTCC CO AAACTCOA CCAACTGCC? 

CCTCT OAAAT CCOCTTCTCT CCACAAATTC 

CCGCCCCTCT CCCACCOCTT CCCOAAAGCA 

OACCTOACCA AACTTCACAC CCAATCCTCC 

CCTCCCCACC TCCCOAAATA CATCTCCCAA 

ca^toctccb aaaaafrcgct c ctcc aaaa a 
'caaatccccb cccatc*tocc otctctcccc 

AAAAACTACC CACAACCAAA ACACGTA t TC 

. ccACAceceo actactctct ccttctccto 

C TfiOA AAA AT GCTCCCCaCC CCCTCACCCA 

TTCAAACCGC TGGTTGAAGA aCCCCaCAAC 

CAGCTCCGTG AATACAAATT CCACAACGCT 

CACOTGTCTA CTCCCACCCT CCTCCAAOTA 

TCCTCCAAAC .ACCCGGAAGC CAAACGTATC 

CTGAACCACC TCTCCCTTCT CCACOAAAAA 

TCCACCCAAT CTCTGGTTAA CCGCCCTCCO 

TACCTACCCA A AGAATTCAA COCAOAAACC 

TC C CA AAA AG AACCCCACAT C A AAA A AC AC 

CCCAAA6CAA CCAAAOAACA ACTGAAACCC 

AAATG CTGC A AACCTCACCA CAAACAAACC 

OCTCCOTCTC AOGCTCCACT CCCCCTOTAA 



1 6] 



CTTCCCCACC CTTTTA A AG A CCtCCCTCAC 

TTCGCTCAGT ACCTTCAGCA GTCCCCGTTC 

ACCCAATTCG^CTAAAACCTC CCTACCTCAC 

CACACCCTCT TCOOTCACAA ACTG TCC ACT 

ATCOCTCACT CCTCCCCTAA ACAGOAACCG 

CACCACAACC CCAACCTCCC CCCCCTOGTT 

TTCCACCACA ACCAAGAAAC CTTCCTGAAA 

CCGTACTTCT ACGCaCCGC*. ACTCCTCTTC 

CAATGCTCCC AGCCOOCTGA CAAACCCCCa 

cacca AGCTA AGCCCTCTT-C TGCAAAACAG 

CCTCAACCTC CATTCAAACC 07G0GCAGTT 

CAATTCCCAC AACTGTCTAA ACTGGTTACT 

CACOGCGACC TTCTACACTC C6CACAC0AC 

AACCAGCACT CCATCTCTTC TAAACTCAAA 

TCTCA<TCCA TCCCAGAACT- AOAAAACGAC 

CCTCACT.TCG TTCAATCAAif AGACGTCTGC 

CTACCTATGT TCC>GTACOA ATACCCYCCT 

CTCCOCCTGG caaaaaccta CCAAACTACC 

CACCAATCCT ACGCAAAAOT GTTCGACGAA 

' CTCA>T CAAAC ACAACTCCCA ACTCTTCCAA 

CTOCTCCTTC OCTACACCAA AAACGTACCO 

TCCCOTAACC TCOCTAA ACT TGGCTCTAAA 

CCCTOCCCCG-AAOACTACCT GTCCCTGOTO 

ACCCCCCTTT CTGACCGTGT AACTAAATCC 

TGCTTCTCCG CTC-IAOaGOT TGACQAAACC 

TTCACTTTCC acgccgacat CTGCACCCTC 

ACCGCTCTCO TCG A ACTCCT AAAACACAAA 

CTCATGGACO ACTtCOeAGC TTTCUTACAA 

TCCTTCOCTO AAGAAGCTAA AA AACTCOTA 
tGATACCATC C »* 



119] 



pHSAE2 i«> 

H in dill 



f^rn 





iBamHJj 



Fokl 



DarnHI 
Fok I 



PAICAJ tULmA M TTTTAOCJuJtafciitflftA 



BemHI 
CI. I 



L Breast fraaaant 
. IS Kb 



Lnroe fraoaent 
. 16 kb 



BBgttciCQT«oi» 4 flQ0tit^TTAG7AAGGACCnTAAAATCC7^aC««tcl 
rtcwg tg» 1 1 1 1 1 ccca 1 1 q% AATCATTCCTCCAA ATTTTACCTOCGAGTOnTAw 



a. I 



[02 0] 

Not I 

AOCTTGT AAT OATAOC OOCCOCOOAOTOCTO ACQ CTC AC 

ACATTACTATCCCCGG CCCCTC ACGACTOCQ AOT0TTT A 



Hlpdlll oohnlvi 



H I n d I'll lull 




• LAp 



pUCIt 



0 ■ ■ « I 



Fall eohttlu 




Wtt F« k I 



I Fok i 



I LI kb 



Hlndllt n/ , " 6 > > 




PUC33H5AE 
4.91ft 

■ •■HI | fMONAW 



AP 



VSftB 

' HSA/ 



pSPHSAE I* 



BaaHJ 



— 608 — 



(27) 



&Bi¥4-2 113 7 5 



II 8] 



MCTTC^TTO^CCCTa^ATCCCUTOOXACCCTmAAAaCaKXrtACCM 
ACtXTACnCCCACTmTACCCTTCAAC(»TK^ 

UmCAAACCCaCCTTTTUTCCCTnCCCTCACTACCmiCC^^ 
TCCCCA«AAGmAGCCAAA(XairriATCGU^ 

CaCCnA^aCCTAMaUCTAAttCWTTCCCTAAAJlCCTCCCTM^ 

TrCAX\TTTCCTTUTTCCCnAACC6ATTTTCCACCUTaACTCCnAC Pit! 



CCTtntlCCCAAACTCCACCAACTCCCTCACGAAtCTAACCCCTC^ 

CTACCcuwcccTTTCAca^CACCCACTCcnccAmccacwwcnrmTcaAC 

UCCtrrntAAATCCCCnCTCTCCACAMTTCCnCAACCTCCATTCAAACC 

ACTnMCaAACACAOCTCmJOCCCACmOCCTAACTmCCACCCCTC 

mGccAcrrccKGccTCTcecAccccmcccmcc^ 

AACCttCGGAtAGCCTCCeOWXOTnCCTOTAAXCG^ 

trniuucTcmAmACcnACCAw^AacccuTtcTccaacccACcrr . xt*i 

ACCAATCACTGGACTGGTnCMGTtrTCGCTTA^^ 



Pill 

ACCTCTTlTGACGCTCTnACCCACrrCTCGCACAACCtACTffm 

CCCACCCCCTTTCCATCCCAdrTTlCCCACTCACCACCCCJlTnncCTTCCCCTTC 

TCACCACAAALAOACAAttCCMCaCCCCtCCCTCmCCTCCCCAAG Stir 



tut 

GttTTACACGTCGCCTAAGGTGCTinTGCTC 

nmcawcc^a^Mc^ACTTCTAc^ 

TTACCCTt^CCACTKCCATGAAAKCirrCCCCrrcACCACAACAA 
nAiACmACAMCtAXCmCACTCMTCCWCCACCCWCTCACAW 

ATGTnccmA.ua«cmaucc(rrcaxcacTCTrrcccc spht 



mCACTCaCAUCWCCCTCCCiaCCTGCCCJM^ 

TUCG<CTCTGvmUCCCCTTGACCCCTnATttA£Aa 



CTCTTnAAACTUA^AATCCTCCCMA^CCCCTCCTC CAAAM TCTtACTC 

nCACmCTTACCACCCTTTTTGaCACCACCTTmACAGTCACCTACCCT^ 

mCAAAACCACCMATCCeCCCCttTCTCC^ • 
GCTGCjrTACGGC«GCCTAGAC6CtAfiACACCCCCCAC^ 

GTITfGOAMACTACGCAGAACCAAAAGACG^ATTCCTAGCTATGTTCCTGTACGMTACGC^ Sltt 
TTTGATGCG H .il 11 1 1 I I C I GX ATAACGATCUTAXAAGtACATCCnATCCGAGCAfiCT 



. El ISA 



* i r 

CCACACCCC C ACTACTCTCTCCTTCTCCTffCTCCC 
GTCCOC CTCATOACACACCAACACCACCACCC 



C TCCAA AA A TCCTCC C C ACCCCCTCACCC AC ACCA ATG CTA CGCA A AA0TOTTCQACG A A 

• T A CG ACGC GTCCCCCA CTGCCTCTGCTT AC C A TC CG T T T TC ACAAG C T C C T.T A ACTTTCC 

rT """g§:iiIIfM?«gSE^8«S§IfM?mS«migS?«8ISII8?i* 0 Tcc«ec 
CA0CTC "I?*«*gmU8E*?«iggI?I?EIgiIIJgSI*»^?»«« OTAC '«..t . 

i CC ■ C C AC ACATGACCCT 



CTAQACOTTGACGAAACCTACCTACCCaaaOAATTCAACGCaCaaaCCT 

TCCAACTCC TT TCC ATCC ATGCCTTTCTTAACTTC CG TC TTTCG A ACTCAA AG 

eA *" AAt fi^§iSI§«?Ig? A MIg?I AAA « A g' AA iig A,AC cg A tceTTT«T 
ACCAAAeAA S AA JI? A4A ?8??I8 A I8? A 8? A MIg?S A ??IIIggI A ?TTTTT. e c 

AAAAAT "rgi AA, ??i?«? A j AA »?m8?igiiiggJis AA ? A «!ATTTTTT 6 - 



&ISO 
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11375 



12 1] 



12 2] 



Hi*5IH. 




»A6IC1 pUC33HSAE 

l.S tt 4.11b 



e nmi ■ si a 

W Uo Ita «» Pra lla. ill ill t«, At. 

■ 1 1 ntM»ii»inii pncc acaAOTocrflAcacrcACMi i ••»»•• 1 1 

olCGCT C AC 0 ACT6C0 AO T QT T T Aff 





O MSA 



•pH8Qa»» 2Jkb 




[tttUB] ¥l£3^8£2 2B ^1 
[¥WIjE1] [0 

miEtwi ft, 

UBOflftftKH] ^3 

mi] *««*63WR«"U nm\z±^^LLxmmL m 

ft. thjtiiiB7^5>*3-H"rftDNAEWfe«-r ft. 

ETife*. £4 
M2] thJh«7^5>fiDN*SBf*ififcJ|t-©llilH [B 

m%mm&*m*?z>tztb\z&mLttF o k i bn«s ft, 

&^itf8Hfc£^f ST**, jr 5 
[S3] B'e74>OMIBV*»tttiDEi9«^rBTft IS 

<5. ft*, *BB?Dy?l*S7Py*8ft*OS« ft. 

tzmmmt. [h 

[04 A] 04A«thlfilfS7J!/y5 >jge^ffl^©fe ft, 

ft, DNA^«t^lfcDNA^'J^-^Dy £7 



4 B] 04Bttt hMS7JV7£ >3tfcT«£©fc 
DNA-&jS«7?^jaUfcDNA*y^-©^ny 

4c] 04c«t ■btom7fr?$>m&?m*oit 

£jft-rB"C**. 

I4D] H4Dttthihill7*ys>a l 5rF«»Ofc 

D N A <&j£«T£fi£ L fc D N A * U rf <D Zf D y 

DNA-&J«a-C^J8bfcDNA*U^-©^ny 

14 F] @4Flit hjfafg7;i^>fi^«®(Dfc 
DNA-&«*-C^aix&DNA*y^V-O^Dy 

4 G] 04 Gttk blkm7)l7$>&Gr?mm<DtZ 
DNA-&*«T*lSbfcDNA*y=fT-©yny 



-610- 



[04 H] B4HttfchJM»7^5>a^B»©& 

DNA-&jS«T^d6UfcDNA*U^-©^Dy 
£8£^r0T*a e 

[05] «BLfcthJlL*7/U;/5>**BB©JB«'S 

^^-ICjgK-r^fedlCfPKbfc^DNA^TST 

[06] ««bftthJh*7*^>t*B«T*a-r 

5^7X5 Hp SDHSA4©«£*ltf*jR'rB'C* 
A*. FpTl 3S (Ncp) 14, *88S 

t r v^u^-f-Z'StS&KKD-fy*^ FT**. 

^DyH^EIT^. BBfcSR'CSt (A) i4SD 
S#U7*U*73F««WWk, 9-V*s-7Jb-? 
*>/WRfcftftlfcHt»S. £fc (B) 14 (A) CO 

i/3 0Bosa«ffi^Tn«©<ft»BB. yjw*a© 

m&*i-1U>*>77>\ZJ^U2 hp h7>X77- 

*;M>yLfcHT*5. B*©l, 2, 3, M©&S*t 
ttaTCBDT**. 1. HB10l4I#ie2. H 
B10 1/pSDHSAE12±I*ia3. HB 1 0 
l/pSDHSAE12iei»M. iHFfiT-^- 

[0 8] 3Sssja^e©7^/s&E^js^-r0Tab^o 

Observed SttfcEak P r e d i 

c t e d l4^SlxfcE3?««:^"ro 
[09] hM^^-pBU4 3 7 
0T*£o 

[010] o - 7 5 9-l?o»»l:e«'C» D» Wl: 

(A 1 a 3 3) «fi©7S/BEJ»WDNAEJB*» 
-T0Ti&£. &PPI4, A l-a3 3ft3-H-r*iB 

MfeGCTjfcSGCCKB^&EfcfcJ^TNo t I 

f. 

[011] #»^**H*»©&»fcfl«Lfc£*DN 

A^t*0T$>§o 

[012] »ib^*-pasec i ommwv&Zo 

[013] pASEC lfcSMrr*fc»OthjHlf(l7^ 

>ae^©«tg0Tfc*. 

[014] k hili«7>uy5>ttSWP»»-rftfca6 
0^7X^ HpAMY3 3HSA4 0«KBTM. 

[015] 1 A5 1 0/pAMY3 3HSA4Sfcl4l 
AS 1 0/pAMY 3 3HSAE2RtflA5 10/p 
BU4 3 7 10SS14, 16, 18niHS©ttB±fll 
1 m 1 S llaia«5lsl^-f n>^>^>«C^#y FL 
ttfc Fifa^;!^ >8i#t?:/n vtM >^Lfc0T<& 
Standards (4, SI GMAOE s s e n t 

ial globlinfree HUMAN Alb 
umin»fc. B r o t h©&©;cte, i§J6£X# 
yhUfc. B+©1. 2, 4, 5©tMlCl41 A5 1 0 
/pAMY 3 3HSA4 £ifcf4 1 A 5 1 0/pAMY3 



^§€^F4 — 2 113 7 5 
3HSAE2£* 3, 6©ttfffctt 1 A 5 1 0/p'BU 

4371 ft-tn-enx*^ Mfc. 

[01 6] *BH#&#tRfrU £IR£££&UT«|g 

Lfc* fchJilit7;^5>Sr3-H-rSDNAEW** 

[01 7] B^+©MBB*^©EB£S-rBTfc 

fcfc, *BJtt^ny* l^S^Dy? 8ft^e!)m 
3a©*H0tt:/D^©Mfc RtfpHSAE2*i 

[0 1 8 A] 018 Attfc h*iB7>uys ^B^HIM 
©t», DNA-&^ffl-C-&^U^DNA^'J=fT-©y 

[0 1 8 b] 018 Bt4t hMimi^s >m&r?mm 

©fcft, DNAMftT^lfcDNAt'J^-^ 
D^2£^r0T&£. 

[0 1 8 c] 018 c*4k hjh»7^5 

©fc£, DNA-&«BT^jj&LfcDNA*U=fV-©^ 
Dy{r 3*3ft"J-BIT!**. 

[0 1 8 D] 018 Dttt MM» 7^5 >®fiTF*^ 
©fc«£>, DNA-&dEBT-&abfcDNA*U=fT«-©^ 

[0 1 8 E] B 1 8 Ettt FiMl7;i^>B^IIJfi 
©fc»* DNA'&jS«T'&j*UfcDNA*y^V-©^ 

[0 1 8 F] 0 1 8 Fl4t FjM^^SVSfeTttig 
©fcfc* DNA^M"C&«ltDNA*U^©^ 
n-;^6€r^"r0TfeSo 

[0 1 8 g] 0 1 8 Gtet MfiL»7;u^5 vaie^ttfg 

(Dfttb* DNAfcjfc«T£rtLfcDNA*U:*^--©7 
Dyj? 7*»"TBT»S. 

[01 8 H] 01 8HttfchihW7^:/5>Bft?BB 
©fc£, DNA-&dE«-C^jaELfcDNA*U=fT-©y 

[01 9] «BU&thA«7^S>ft*BBTBa 

n^X^HpSDHSAE 1 2©«na*«**rB 

y^X^ FpTl 3S (Nc o) tt, * 
lit r p^D^^-m^ttO^X^ HT* 
£• 

[0 2 0] pASEC 1 fc»tt1--Sfc»©t hJh»7^ 
7S>a£^©«Sg0TS*. 

[02 1] thjlifll7Jl'^S>ftt»«T?»»-rs&ft 
^7X^HpAMY3 3HSAE2OffiS0TM, 

[02 2] BBUfcthihfll7^5>**BBT58S 
t^7X5PpKT9 lHSAE4©«!B*JH*3ft-r 
0Tfc*. 

[JflEttaggi*] 0® 
[JfiIE*r&3l@£] ±0 

miE*t6) as 

[*iEl*3W 
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[01] 



* AACCTTCGCA TCCACCCTCA C A A ATCCG A A CTTCCCCACC OTTTTAAACA CCTCCCTCAC 
CAAAACTTCA AAGCCCTCGT TCTCATCCCT" TTCGCTCACT ACCTTCACCA CTCCCCCTTC 
CACCACCACG TTAA A CTCCT AAACCAACVa ACCCAATTCG -CTAAAACCTC CCTACCTCAC 
0 A ATC TOCAG AAAACTCCCA CAAATCCCTG CACACCCTCT TCCCTCaCAA ACTCTCCACT 

• cttcccaccc tgccccaaac CTACGCTCA4 ATCCCTCACT gctcccctaa aCaooaaccc 
CAACCCaACG AATOCTTCCT TCaCCaCAAA cacgacaacc csaacctccc ccccctcctt 
CCTCCCCAAC TCCaCCTAAT CTCCACCCCa ttccaccaca ACGAACAAAC CTTCCTCAAA 
A A ATA CCTCT A CCA A ATCC C ACCCCCTCAC CCCTaCTTCT ACCCACCCCa ACTCCTGTTC 
T T CGCTAAAC cttacaaagc agctttcact caatcctccc ACCCCCCTCA CAAACCGGCA 
TGCCTCCTCC CCAAACTCGA CCAaCTGCCT CaCCAACCTa aCCCCTCTTC TCCAAAACAC 

cotctcaaat ococttctct ccaoaaattc cctgaacgtg cartcaaacc ctccgc a&tt 

gcgcccctct cccacccctt ccccaaaCca caattcccac aactctctaa actccttact 

CACCTCACCA AACTTCACAC CCAATCCTCC CACCCCCACC TTCTACACTC CCCACACCAC 

CCTCCGGACC TCCCCAAATA catctcccaa AACCACCACT CCATCTCTTC TAAACTCAAA 
G**TCCTGCC AA AAA&CGCT CCTCGA AAAA TCTC A'CTGC A TCCCACAACT. AGAAAACGAC 

Vaaatgccgg CGGATCTCCC ctctctcccg CCTCACT.TCC TTCAATCAAA ACaCCTCTGC 

A A A A A CTACC C ACAACC A A A ACACCTATTC CTaCGTaTGT TCCTCTACGa ATaCGCTCCT 

CGACACCCGG ACUCTTTCT CCTTCTGCTC CTCCCCCTCC CaAAAACCTA CCAAACTACC 

CTCGAAAAAT CCTGCCCAGC CGC.TCaCCCA CACCAATCCT ACGCAAAAGT GTTCGACCAA 

TTCAAACCGC TGCTTCAACA ACCCCaCAAC CTCA-fCAAAC ACAACTCCCA ACTCTTCAAA 

CACCTGGCTG AATACA A ATT CCACAACQCT CTC-CTGGTTC CCTACACCAA AAACCTACCG 

C ACGTCTCT A CTCCCACCCT CCTCCAAGTa tcccctaacc tccctaaact TCCCTCTAAA 

TOCTOCAAAC ACCCOCAACC CAAACGTATC CCCTCCCCCC-AACACTACCT CTCCCTCCTC 

CTCAACCACC TCTCCCTTCT CCaCCAAAAA ACCCCC-OTTT CTCACCCTCT AACTAAATCC 

TCCACCCAAT CI CTCGTTA A CCGCCCTCCC TCCTTCTCCC CTCTAGaOOT TOACGAAACC 

TACCTACCCA AACAATTCAA CCCACAAACC TTCACTTTCC ACCCCCACAT CTGCACCCTC 

TCCGAAAAAG AACCCCAOAT CAAAAAACAC ACCCCTCTCO TCCAACTGCT AAAACACAAA 

CCCAAACCAA CCAAAGAACA ACTCAAAOCC OTOATCCACC ACTTCCCACC TfTCCTAGAA 

A A ATGCTGCA aacctcacca caaacaaacc TGCTTCCCTG AAGAAGC**A AAAACTCCTA 
OCTOCOTCTC AGCCTG C AC T GCCCCTCTAA TC A T ACCATC C 1' 



[02] 

1 

AspAt iHi iLy iSt fCUVi Ul b H I lArrPheLyiAipleuClyGlu 

aaccttgcc atcc accctcac jaa at cccaacttccc cac ccttttaaac ac'ctccctg ac 
ttccaaccctacctcccactcttTa|cccttcaacccctcccaaaatttctccacccactc 



[03] 



I4A] 



Hindin 
Kpnl 
Sal] 
PstI 



100 



200 



300 



600 



500 



7o T M 

ACCTTGCCATCTACCCTCACAAAKCCAA(rrrCCCCACCCTTTTAAACACCT<AXrCAG CAA 
ACC(HACCTCCCACTCrrnACCCTTCAACCC(rrCCCAAAATTTCTC 

AACmAAACCCCTI^CTUTCGCmCCaCA^ 

TCCCaeCAAGACTACCCAAACCGiUtfUTCCM^ 

CCACCTTAJWCTCCTAAaCCaaGTAACCG^^ 

ncACCAmccrrcAncGcnAACCCATTnccACCWTCCACTCCTTAC Piti 



Xbal 
Sphl 

Banr«" 



14 B] 



123 



45 

pHSA 



679 



fa -,9 2 
P«U 

CAAAACTCCCACAAATCCCTCCACACCCTCnCCCTCACAMCTCTC^ . 

ACCTcrmGACccTirmACCCAeCTCT^ 

GAMCCTACGGTCAaATCCCTCACTCCTCCCCTAaACACXUACCCCAAGCCA^ 
C^CCCCCTmCArGCCACTTTACCGACTWCCACCCC^TTTCTCCTO 

TaCUCAAACAaAtMKCCAACCTCCCCCCCnCmCCTCCCCAAC sur 
ACCAACCAACTCCICTnCTKTCnCCCmCCACaCCCttACCAACCACCCC^ 
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14 C] 



[04 D] 



till 

TCWaTAATCTt^ACCCtmCCWCA^CCAACmCCTTCCTCAWAJUTAC 

Ct ATTA C ACCTGG CCT AACCTCtTGTTCCTTCTTTGGAACGA l MM U TCCACATCCT 

aCTACCAMTCCCACCCCCTaCCCCTACTTCTACGCACCCCAACTCn & ti l l I L C 

. nAC^CCCCArrCCCaTCAACAJCCOTCCCrrSACCACMCAACCCATTTCCA 

OA^CCmtAA^CWCCTtTUaCAATCCTCCCACCCCCaCACAAACCCCCATC 

ATCmCCTCGA,UCTCACTTACCACCaCCCCCCACT H I tUL C J phi 



Spht 

CCTG CTGCCCAAACTCGACGAA CTGCGTGACGAAGGTAAGGCCTCTTCTGCAAAiV 
CTACCWCCACCCCmGACCTGCmAaCACTCmCCATTCCGUGAAGACGTnTGTCCCAC 

aGCCTCTCAAATCCCCTTCTCTCCACAAAnCGGTCAACCTCCAnCAAAGC 

ACnTACGCGAACACACGTCTnAAGCCACnGaCCTAACTTTCCCACCCCK 

CTa(^CTTC£GCaCTCTCCCACCCCnCCCCAAAGCAGAATTCCCACWGT 

AACGCCaCAaOCTCCClUACGCCTTTCCTCU.UGCCTCnCACACATnG 

GTC7 AAACTGCTTACT GA C CTCACCAAaGTI C AC ACCGAATGCTGCCACCGCGACCTT Xfcal 
ACCAATGA CTGCACTGGTTTCA/CTCTGCCTTAKACGCTGCCGCTGC AACATC 



[04 E] 



7o 7 n 

CTAGAGTCCCCAGACCAC CGTGCGGAC C7CCCCA AATACATCTCCCAAAACCACGACTCC\T 
TCACCtCrnGCTCCUCCCCT<^CCCCTnATGTACACa^ 



CTCTTCTAA^CTCAAAGAATGCTC ^AA^AAC CCCTCCTtCAAAAAKTCACTCCATCCCACAA 
nCACnTCTTACCACCCTrrTTGtCGACCACCITrnAGACTCACCTAGCCT 

rrAGAAAACGACGAAATGCCCGCGGATCTCCCGTCTCTCGCGGCrCACTrC(niCAATCAMAGAC 
CnCCrnACGCCCGCCTACACCGCAGACACCGCCGACTGMGCA/CTTACTTTTCT 

GTmCA^AAAaACCCACAAGaAAAGAaTAntaAGGTATCTTCCTCTACCAATACGCTCC Si 1 1 
TTOATCCCTmCGnTTCTGCATAAGGATCaTAOUtfCACATCCTTATCCCACCAGCT 



34 F] 



c A ccT C ccrc^ gwnS o^*cccTCT« o.i 



I4G] 



.e.TT 6 *T*UiiI?E*gig^ISISI8iHmSSJSSIIS?I?IJISI«85I«»Tc 

[04 H] 

7c, »| 

TCAtTT "g*ggggg*g«gIgg^ggIgIggg^«g«gggg«}l6TrTTr,e 

CAA».».e..* gi CCTCTC g TC^gTCCT frr AC ? <^ 

*««""{g«gi?i«ggggrg«jg*ggigiiggg?gg]:ng!x?g TTTrT . ec 
'* A ** T "i?g^g!ig*gg*gn«??mi;ggiiggg];g*fg4??g*TTTTTTc • 

T """ e Jgg«ggI?g?IgIS*ggngg*SIg?gggIg»*Ig'»geT.e ...„, 
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[06] 



SD 



fcfct Alp AU H'u 



5* CGATTAGTAAGGAGGTTTAAAATGGACGCTCAC 

TAATCATTCCTCCAAATTTTACCTGCGAGTGTTTA 



CI a I cohesive 



Fok 1 cohtatve 



[07] 

' (A) (B) 
M123MM12 3M 



94K — 
•67K — 
A3 K — 



-67K 




Fok! 



fCtoTI 




BomH 
Fok I 



axnuswcemnhwsapoaatic Barrtt I 

TMTUTTCOXWiTTTTXU IUA»1 U I II I C I ft I 



Larstat fragment 
■ , 1.8kb 



Large fragment 
, Iflkb 



CUI SO JtatoAbH»l»Ssr_ 

tMcatidaaeaoQtatjCGATTACTAAGCACGTnAAAfcTCGKWcTCICiMtec 
■giBtatttltcccatao^AATCAnCTTCCAAA7TTTACCIGC6AGTGTTTA£g 



+1 

aiBt 

JtcaigtQca 



Oil 



20K 



Ptrp 



HSjA/ 



pSOHSM 

4.4J6 



BaiHl 



[08] 



19] 



Observed : yet-Aip-Ali-HJs-Lyi-Ser-C Io-Vb1- 
Fredicttd : Met -A*^-A I i-H i s-Lyi-Sar-C 1 n-V» 1- 



AU-Hlf-Ar|-Pbe-lyi-Aip-Leo-Clr 
AII-Hl*-Aff-PbB-ly$-A"tp-Leu-Ctr 




pantr? aj u> 



EcoRI 





PUB11* C5kb 



p»U4J7T 

7.7 kb 



[010] 

a a a ji aj 

LivjVi [LeuAl iCly Pro Al jA I bA I »Sa rAI aC I uTh r A I lAtnlyiSe rAtn 
TTCCTTCTCCCACCA CCCC CGCCTCCCACTCCTCAAACCCCCAACAAATCCAAT 

tea \ 
c 

ten 1 
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[011] 



m\ 2] 



Not J S»cl SmI EcoRt 

CCCC |c'cCC CCCCACCT|CCCfcCC |AATT C 

CCCCGC|CGCC|TCCAGGG|CCCTTAA|GACCT 
H»pll cohwlva S ,l | C( he$iw 



Hindi n 




latai Iragatol 
1 


i 







Uu fil \jm *l» llr P» At* Ale • — * 

I 1 f g l i « t ft «c •«»»«COOqCCCC0CQGA0CTCCCbaOAATTC 1 !fl«« 9 i 
COCCOGjcOCCTCO AOOCjCCCTT.* AQAOC T Iflet, 




[013] 



[014] 



Not I 



AGCT TOT AATGATAGC GGCCG CGGAGT GCTOACG CTC AC 

ACATTACTATCGCCOO COCCT CACCACTGCGAGTGT 1 T A 



H lfl<m cohrtivt 



Hi atf ) | | |i ■ H I 




foM cohitl »i 




latent tnsMOt 
• II tt 



Hindi l I wM» t I 




pUCIIHSA 

tlfcb 




a moii » 

1M Lai Ala Ch Ala. Ala Ala Sm 

|ti*tflf*g|i«««p a |c0CC OCOAqTQCT0AC6CTCAC« • I I 4 II • l | M 
COCTCACGAC TOCGAOTOTT TA f get t c 



HSA 

Am III Hit In lar Clu ftl 




□ HSA 
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il 5] 



1 1 8 A] 



250 12 5 64 32 16 6 4 2 1 0 

^W^i } \ I \ ( ( ( 

Standards • 

• • «• • • • • 

• • • • • • • • 



0 broth broth * 5 



14 hr 
16 hr 
18hr 



1 2 3 4 5 6 1 2 3 4 S 6 

1M im»5 



HifttfD 

ACmC^ATCCACCCTCACAMTtXCAACTTCC(^CCCTmAAACACCTCCCTCACCAA 
ACCCTACCTGCGACrCTTTAKXTTXAACGCITrc 

wmcAAACccacmn^TCccTmcacACTACcmACCAcrrcccccTTcc 

TCCCGmAAanAGttUAi^ntATK 
CCACCnAA>CTCCTAAACCM(TIWCCCAATTCCn'Ai^CCTCCCTACCTCACC(WTCTCCA 

ncAcamccnuncccnAACccATTOCAcncATccAcrccnAC Ptti 



[016] 



J' AAGCTTCGCA 

gaaaacttca 
caccaccacc 
gaatctccac 
cttcccaccc 
gaacccaacc 
cctccccaac 
aaatacctgt 
ttccct aaac 

TCCCTCCTCC 
CCTCTCAAAT 
CCCCCCCTCT 
CACCTGACCA 
CCTCCCCACC 
CA-A-TCCTCCC 
GAAATSCCGC 
AAAAACTACG 
CCACACCCCC 
CTCGAAAAAT 
TTC AAACCGC 
CAGCTGGGTG 
CACOTCTCTA 
TCCtCCAAAC 
CTG AACCACC 
TGCACCGAAT 
TACCTA ccc a 
TCCCAAAAAC 
' CCCAAACCAA 
AAATGCTGCA 
CCTCCCTCTC 



TCCACCCTCA 
AACCCCTCCT 
TTAAACTGGT 
A AA ACTGCC A 
TGCGCGAAAC 
AATCCTTCCT 
TCG ACCTAAT 
ACGAAATCOC 
GTTACAAACC 
CCAAACTGCA 
CCCCTTCTCT 
CCCACCGCTT 
AACTTCACAC 
TCCCGAAATA 
A A A A A C-CG C T 
CCCATC*TCCC 
C A G A AG C A A A 
A CTA CTCTGT 
CCTCCCCACC 
TGCTTC AAC A 
AATACAAATT 
CTCCGACCCT 
ACCCCCAACC 
TCTCCCTTCT 
CTCTCCTTAA 
AAGA ATTCA A 
AACCCCAGAT 
C C A A AG AAC A 
AAGCTCACGA 
AGCCTGCACT 



CAA ATCCGAA 
TCTGATCGCT* 
AAACCAAGTA 
CAAATCCCTC 
CTACCCTGAA 
TC AGCACAAA 
CTGCACCOtA 
ACCCCCTCAC 
AGCTTTCAtT 
CCAACTGCCT 
CCAGAAATTC 
CCCCAAAGCA 
CGAATGCTCC 
CATCTCCCAA 
OCTGGAAAAA 
GTCTCTCGCG 
ACACCTAfTC 
CCTTCTCCTC 
GfiC.TCACCCA 
ACCCCACAAC 
CCAGAACGCT 
CCTCCAACTA 
GAAACGTATC 
CCA CCA A AAA 
CCGCCGTCCO 
CGCACAAACC 
C A AAAAACAC 
ACTGAAAGCC 
eAAACAAAC C 
CCCCCTGTAa 



CTTCCGCACC CTTTTAAACA 

TTCCCTCAC.T ACCTTCACCA 

ACCGAATTCC CTAAAACCTC 

CACACCCTCT TCOGTCACAA 
ATCGCTGACT * C CTCCCCT AA 

CACGACAACC CGAACCTGCC 

TTCCACGACA ACCAaCAAAC 

ccctac ttct acgcaccgca 

eAATCCTCC£ ACCCaGCTCA 
GACGAAGGTA ACCCGTCTTC 
CGTGAACCTC C ATTCA AAC C 
CAATTCGC AG A ACTGTCT A A 
CACCCCCACC TTCTAGACTC 
AAC CAGGA CT CCATCTCTTC 
TCTCACtGCA TCGCAGAAGT 
CCTDACT.TCG TTGaaTCAAA 
CTAGGTATGT TCe"TCTACGA 
CTGCCCCTGC CAAAAACCTA 
CACGAA1GCT ACCCAAAAGT 
CTCATCAAAC AGA A CTGCG A 
CTG-CTG GTTC GCTACACCAA 
TCCCGTAACC T6CCTA AAC T 
CCCTOCCC.GC— AACACTACCr 
AC CCCC-CTTT CTGACCCTGT 
TCCTTCTCCC CTCTACACCT 
TTCACTTTCC ACCCGCACAT 
ACCCCTCT6C TGS A ACTGCT 
CTGATCCACC ACTTCGCAOC 
TGCTTCGCfG AACAACCTAA 
tGATACCATC C 1* 



CCTCCCTCAC 
QTGCCCGTTC 
CCT AGCTGAC 
ACTGTCCACT 
AC A GG A A CCC 
OCCCCTGCTT 
CTTCCTG AAA 
ACTGCTGTTC 
CAAACCCGCA 
TCC AAAACAG 
CTGGGCAC-TT 
ACTCGTTACT 
CC C AG A CCA C 
TA A ACT GAAA 
AGA AAACCAC 
aCACCTCTCC 
aTaCGCTCCT 
CGAAACTACC 
CTTCCACCAA 
ACTCTTC CAA 
AAAGGTACCG 
TCCCTCTAAA 
CTCCGTGGTC 
AACTAAATGC 
TCACCAAACC 
CTCCACCCTC 
A A A AC AC AAA 
TTTCGTACA* 

aaaactggta 



II 7] 



II 8B] 



100 



200 



300 



400 



500 



HTncffll 
KpnJ 

Sail 

Pstl 

XbaJ 
SphI 
BarnHl 



Pstl 

CAAAACTraACAAATCCCKCAaCCCTCnCtOTACAAA^ 
AC(TrcnnGACCCTtrrTTACCCACGTCTCCCACA>CCCACT 

(UAACCTACCCTC/UlAT^CCTtlACTCCTCCC^ 

ccwcccccmaATGCCAtrmccG^TGACu^^ 

TCACCACAJUCiCCACuCCCCAACCTGCCCCCCCTCmCCTCCCCA.4C U\t 

ACCrwccucTCtncmaKTcncarrTCCAcacccccACCAACwccccTTCACCT 



123 



45 

PH5AE2 



678 
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[01 8 C] 



[01 8 D] 



an 

TC CACC TA A T GTGCaCCCCA TTCt AC GACAACGAAG AAA C CTTC CTCAAAAAATAC 




CCAnACACCTOCTAACCrtCTCTOCnCTTTCCAACCACTTTmATCCAaTCCT - 




ATU I iai a .a\CTCACTTACCACCCTCCCCCQC7CTnCCCC iohl 



[01 8 E] 



CTAGAGTG CGC AGA CCA C CCT6CCC ACCTCCCGAAATACATCTCCCAAA.* CCACCACTCCAT 

TCACCCaaCnGCUCimKACCCCmATCTACACCOTnCCTCCTGACCTACACAACAT 



CTCnCTAMCTCAWCAATCCTCCCAAAAACCCnCCTCCAAAAA 

TTCACTTTCTTACGJICC C 1 1 r i r C SCCACCACCTTmACACTCACCTACCSTCTTCATCTrrT 

CTAfcUAACGACt^meaCMATCTCCCCTC^ 

GaCCmACGGaCCCTAGAiMCAGAGACCCCCGACT^ 

CTCTCCAAAAACTACGCAGAAGCAAAAC^CTim^ Ji II 

TTTCATCCCTCnCCTTTTCTCCATAACCATCCATACAACCACATCCnATCCCACCACa 



CTCCAA^tCCJCCCC.CCCOCTg.CCCAC.C^ 

CACC TCCGTC A A 7 AC AAA TTC C AC A AC C CTC TC ^ 



tcaac^!*^^ 

ccacacccI^ScW^ 

ACATTo A Tf«ES:£SfS£EffZSISXE!I»«SSS£SS;SS8:SE:i£ISES£lG A Te * h " 



Te * e " TC «KgK*g«SHS«JHKSS?«M48MHSS««eTtTTTT6 

CAA A A AC Ag AgC TCTC gT t't^JcCATTT TCTCTTTCCCTT7CCTTCC-TTTC T 

*«*""«SMgimMSHI!«HtS8«:iS8H?SIKSSIMTTTTT4ce 

AAAAATCCTCCAAACCTCACCACAA^ 



,[01 8F] 




[01 8 G] 



[01 8H] 
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II 9] 



[020] 



pHSAH2 < 

Hin dill 



pVIJSftco) 12H> 



Not 



(Em 





ACCTTQIaaTOaTaGC GCCCOCOCAOTGCTOACaCTCAC 

ACATTACrATCGCCCC • COCC T C ACQ ACTGCQAOT6T T T A 



H I nil M cchrtU, 



HI ntf'l I | Ii.hi 



Folci 



Ban* I 
Fok I 



CUnAGTXMGUZnTTAAMTOGCCCTDC 

TMTcmanuArnnAflacaacicmA 



BamHf 
Clo I 



Cur so 



iaflttcaco1aa«Beooot«t|^TTAGTAAGGAGCnTAWAT<^^ro««tcc 
ncaag igca T 1 1 1 1 ccca t a g^TAATC ATTCCTCCAA Aim ACCTGCCAGTGTTTAfl 



Clal 



Ptrp 



Ap 



HSA 



pSDHSAE IZ 




puci i 
nib 



Largest frapum 


La roe fragmnt 


Nln«l 1 1 
IliHI 


| L8kb 


| 2.8 kb 






L 




<Skb Pekl 



Baa HI 



■ L« to 



Hlntfl I t v Not t 




i 3U 



1 I *SA 

I • • N I f CftAONABA 



SanHI 



12 1] 




1. 1 kb *.J kb 



a Hail 31... 33 




V#l Lw III CIt fr» 1U. All AU Uf «•* 4ip 41* Hi in tw Chi f*l 
It I • i t « . . * i . . 9 »««|sGCCGCOAOTGCTQACCCTCAC« ••li<|>>H 
■ J . ** B i«c«liil(t<c SI t fl o{CGC T CACGACTGCQAQTGT TTAgici tci 



■^rTf32H5AU2 



HSA 
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(37) 



113 7 



[02 2] 




(SDlnt.Cl. 5 NMB* /rftSSS^ FI ttffifeftBK 

C12R 1:19) 
(C12N 1/21 

C12R 1:125) 

(C 1 2 P 21/02 

C12R 1:19) 

(C 1 2 P 21/02 

C12R 1:125) 

(C 1 2 P 21/02 

C 1 2 R 1:08) 
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